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EXECUTIVE SUMMARY

This reconnaissance scope study was conducted under the special
continuing authority contained in Section 103 of the 1962 Rivers and Harbors
Act, as amended. it investigated alternative measures to reduce recurring storm
damages and coastal flooding to the Misquamicut Beach area in the town of
Westerly, Rhode Island. Storm damages and flooding occurred most recently in
December 1992 and March 1993, when storms swept across Block Island Sound.

It is estimated that these two events together caused over $550,000 in
damages to the shorefront and adjacent neighborhoods. This report describes the
study process used to formulate and evaluate the various flood protection
alternatives considered for the study area. No economically feasible solution
was found, however, one of the solutions under consideration was found to have
economic justification just below unity.

Misquamicut Beach is part of a narrow, sandy barrier beach that extends
from headlands at Waich Hill Point to Weekapaug Point along Rhode Island’s
south shore that faces Block island Sound. The study area consists of
approximately 16,500 feet of shorefront and adjacent backshore areas between
Little Maschaug Pond on the west and Weekapaug Breachway on the east. Much of
the backshore area is occupied by Winnapaug Pond, a tidewater pond linked to the
ocean by the Weekapaug Breachway. The beach faces the considerable energy of
waves generated within Block Island Sound. Commercial and residential
development, land maintained for recreational use and parking areas separate the
beach from Atlantic Avenue, the road that parallels the beach. With its
proximity to the urban areas of both Rhode Island and southeastern Connecticut,
the study area is a very popular summer resort. The area’s population and use of
the beach and adjacent backshore areas increases dramatically in the summer.
See Location Map, Plate 1, and Study Area map, Plate 2 in this report.

This report describes the problem and its effects on Misquamicut Beach and
discusses several alternative solutions designed to reduce shore damage and
backshore flooding. The protective plan identified in this Reconnaissance Report
provides for the construction of a 4000 foot beach berm at elevation 17.9 feet
above mean low water and a pair of floodwalls that would protect the area
behind the berm from high water on its flanks. A pump station would be provided
for removal of interior drainage. The berm extends seaward from the line of
existing development or duneline, with a fronting slope of 1 vertical to 15
horizontal, extending downward until it intersects the existing ground. It is
anticipated that the beach fill would be obtained from several land-based borrow



sites within a 30 mile radius of the beach, and would have a median grain size
ranging between that of native material samples taken at the mid-tide and high
tide levels. The larger grain size will increase the stability of the new beach
berm against erosion forces.

Preliminary field investigations, as well as initial coordination with
Federal, State and local resource agencies, have not revealed any outstanding or
unresolvable environmental issues or concerns associated with the plan.

The total scheduled implementation costs of the plan put forward in this
report is $18,875,000 and the total annual charges, consisting of interest and
amortization of the first costs, the cost of periodic sand nourishment, based on
historical records and the cost of the project’s annual operation and maintenance
is $1,724,000. Average annual benefits from damages prevented are estimated
at $1,580,000. The benefit to cost ratio is 0.92.

The total cost of a cost-shared feasibility study is estimated to be
$540,000.

The overall financed cost of the project is summarized as follows:

Eederal Non-Federal Total
Scheduled Construction Cost $12,139,000 $6,536,000 $18,675,000
Unscheduled Construction Cost 2.155.000 1.160.000 3.315,000
(Nourishment)
TOTALS $14,294,000 $7,696,000 $21,990,000

The reconnaissance study described in this report demonstrates that the
project is environmentally and technically feasible. Economic feasibility is
close to unity but negative. The total cost of the project greatly exceeds
$ 2 million, which is the statutory limitation under Section 103 of our
Continuing Authorities Program. Due to the high cost, it is likely that an open
Congressional resolution wouild be employed by the Rhode Island Congressional
Delegation should they wish to pursue a project. The Division Engineer, New
England Division, recommends termination of further Corps activities on this
project with the publication and distribution of this document.
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MISQUAMICUT BEACH
WESTERLY, RHODE ISLAND
SECTION 103
RECONNAISSANCE REPORT

INTRODUCTION

Misquamicut Beach is situated about two and cone half miles east of the
village of Watch Hill, and is wholly in the town of Westerly. The location of
Misquamicut Beach is shown in Plate 1. The study area consists of 3 1/8 miles of
shorefront and adjacent backshore areas between Little Maschaug Pond on the
west and Weekapaug Breachway on the east. Much of the backshore area is
cccupied by Winnapaug Pond, a tidewater pond linked to the ocean by the
Weekapaug Breachway. The study area limits are depicted in Plate 2.

With its proximity to the urban areas of Rhode Island and southeastern
Connecticut, the Misquamicut area is a very popular summer resort. The area’s
population and use of the beach and adjacent backshore areas increases
dramatically in the summer.

The study area is comprised of mixed commercial and residential
structures located along the beachfront. A total of 162 shorefront properties
exist along the beach, with about 3300 linear feet currently having public
ownership and access. The study area also includes a number of affected
residential and commercial structures located on the north side of Atlantic
Avenue, the main road that parallels the shoreline. Residential enclaves north of
Atlantic Avenue include homes on Breach Drive, Shore Gardens Road, and the
Misquamicut neighborhood between Winnapaug Pond and Little Machaug Pond.
Selected photographs from the study area are presented in Plates 3 through 5.

The study has focused on measures to reduce future damaging effects of
wave and tidal action on the properties that line the Misquamicut shore and also
to reduce backshore flooding during periods of wave overtopping. Two storms
during the winter of 1992-93 caused a total of over $550,000 in damages in the
study area.

This Reconnaissance Report presents the results of the investigation that
was conducted to determine the feasibility of providing local shore and flood
protection to the Misquamicut area at the request of the Town of Westerly in
their letter of December 22, 1992.



AUTHORITY

This report was prepared under the special continuing authority of Section
103 of the 1962 Rivers and Harbors Act, as amended, for the purposes of shore
protection and flood damage reduction from coastal storms. The Army Corps of
Engineers, New England Division (NED), performed the study at the request of the
town of Westerly, Rhode Island. Coastal projects constructed under the Section
103 authority are cost shared between the Federal government and a non-Federal
public sponsor, with the Federal share being 65 percent of the total, not to
exceed $2,000,000.

DY PURP D P

The purpose of this reconnaissance study is to determine whether further
planning to alieviate the storm and flood damages in the study area merits
Federal involvement.

Most past damages, especially in the recent past, have occurred to the
exposed sand dunes and to beachfront structures. The continuing beach erosion
has made shorefront properties more vulnerable to storms of a given magnitude
than they would have been in years past. This study reexamines previous shore
protection initiatives in this area, including elements of a previously authorized
project from the early 1960’s that was never built,

Damages that will occur in the study area if no project is constructed have
been estimated, based on damage surveys and stage frequency curves prepared by
NED. Several alternative plans were formulated to alleviate damages to the
study area, and they were examined in sufficient detail to conduct a cost-benefit
analysis. A review of environmental considerations within the study area and
for the proposed alternatives was also performed.

STUDY PARTICIPANTS AND COQORDINATION

- An initial meeting and an inspection of the Misquamicut Beach area took
place on March 16, 1993, when NED representatives met with local officials and
other interested persons. Damage to structures as well as severe beach erosion
from a recent winter storm was evident from the inspection.
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A second meeting was held on Aprii 14, 1993, with representatives of the
Rhode Island Congressional delegation along with state and local officials.

An environmental coordination meeting was held at Misquamicut Beach
itself on September 1, 1993. Among those who attended were representatives of
the Rhode island Coastal Resources Management Council (CRMC), the Rhode Island
Department of Environmental Management (DEM), the Rhode Island Office of
Systems Planning, the Rhode Island Salt Pond Watchers, the Sounds Conservancy
and the Town of Westerly. As a follow-up to that meeting, CRMC sponsored a
discussion of the Misquamicut area's environmental setting on September 24,
1993, with several members of the University of Rhode Island’s departments of
acean engineering and geology present. Members of CRMC, DEM, and NED met
again at Misquamicut Beach on September 29, 1993.

NED personnel met with the Westerly Town Council on September 20, 1993
to discuss study schedules and Federal study cost-sharing requirements.

PRIOR STUDIES AND REPORTS

A comprehensive plan to restore and protect Misquamicut Beach was
developed by NED as an Interim Hurricane Survey of Westerly, Rhode Island,
transmitted by the Secretary of the Army to Congress in July 1964. The project
was subsequently authorized by Congress in December 1965. However, due to a
lack of local interest, the project was never constructed and was subsequently
de-authorized in January 1986.

A Bulletin published by the Corps’ Coastal Engineering Research Center
(CERC) in 1966 (Volume Il, 1965-66) contained an article titled “Study Of Pilot
Beaches In New England For The Improvement Of Coastal Stoerm Warning” dealing
primarily with Misquamicut Beach. Another CERC report, “Beach Changes At
Misquamicut Beach Rhode Island, 1962-1973", was published in November 1984.

In addition to these Corps reports, ICF Incorporated, a consultant to the
New England / New York Coastal Zone Task Force, produced a report titled
“Developing Policies To Improve The Effectiveness Of Coastal Flood Plain
Management” dated July 1989. Misquamicut Beach was one of six sites studied
for that report, which employed a mathematical model to predict future damages
and shoreline changes due to various sea level rise scenarios and a 100 year
storm surge. One of the report's conclusions was that, from a government
perspective, beach nourishment may be the optimal policy for Misquamicut.
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EXISTING PRQJECT

In 19589, with both Federal and state participation, an area of beach 3250
feet long, at the present Misquamicut State Beach Reservation, was widened to
150 feet by direct placement of sand. In addition, 4075 feet of sand fencing was
installed. The project was completed in May of 1860 at a cost of $44,000. The
State of Rhode Island was eligible for Federal assistance for 70 percent of the
costs of nourishment over a ten year period from the initial nourishment.

PHYSICAL SETTING

Misquamicut Beach is located in the town of Westerly, Rhode Island about 4
miles south of Westerly's central business district. Misquamicut Beach is part
of a narrow, sandy barrier beach that extends from headlands at Watch Hill Point
to Weekapaug Point along Rhode Island’s south shore that faces Block Island
Sound. The study area consists of approximately 16,500 feet of shorefront and
adjacent backshore areas between Little Maschaug Pond on the west and
Weekapaug Breachway on the east. Much of the backshore area is occupied by
Winnapaug Pond, a tidewater pond linked to the ocean by the Weekapaug
Breachway.

Misquamicut Beach is at the western end of a narrow watershed extending
from Watch Hill Point to Point Judith. The areal extent of this watershed is
approximately 65 square miles. Geologically, the area consists of an outwash
plain that formed ahead of a glacial terminal moraine. Shallow lagoons or
embayments formed at the edge of the outwash plain. The actions of littoral
currents resulted in the closing off of these embayments to form narrow beaches
such as the one at Misquamicut. On-shore winds gave rise to dune formation.

Beach profiles reveal slopes that vary from 1 vertical to 5 horizontal at the
duneline to flat slopes of 1:17 below the mean high water in the study area. The
beach is composed of light brown fine and medium sand. The median grain size is
about 0.3 mm at the mid-tide level and 0.8 mm at the high tide level. The mean
tidal range is 2.6 feet.

ENVIRONMENTAL SETTING AND RESOQURCES

The waters of Block Island Sound off the shores of Misquamicut Beach are
considered to have very high aesthetic, wildlife habitat and recreational values.
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Misquamicut Beach is a barrier beach exhibiting seasonal changes in the
rates of sediment erosion and accretion. Sediment deposition in the study area
is influenced by the Weekapaug Breachway, a man-made inlet at the east end of
the beach.

The breachway leads into Winnapaug Pond and causes the level of the pond
to be tidally influenced. Among the aquatic resources present in Winnapaug Pond
are eelgrass, a variety of finfish and several commercial shelifish, notably
quahogs, softshell clams, oysters and bay scallops. These shelifish are not
particularly productive in Winnapaug Pond, however. Winnapaug Pond and Little
Maschaug Pond, which is located at the west end of the study area, are both
fringed with typical saltmarsh and wetland vegetation. Unlike Winnapaug Pond,
Little Maschaug Pond contains mostly fresh water.

The Federally listed threatened Atlantic coast piping plover is known to
nest on the outer beach of Maschaug and Little Maschaug ponds. Except for the
occasional transient endangered bald eagles or peregrine falcons, no other
Federally listed or proposed threatened or endangered species under the
jurisdiction of the U.S. Fish and Wildlife Service occurs in the project area.
Federally listed species that may occur in the project area during the summer
“include the leatherback, Kemp’s ridley, green sea turtles (all endangered), and
threatened loggerhead sea turtles.

PROBLEM DEFINITION

With the continuing seasonal loss of sand from the beach, along with a
reduction in breadth and elevation of the existing dunes by erosive forces, many
structures at Misquamicut Beach are now susceptable to damages from wave and
tida! action associated with storms having as little as a five year recurrence
interval. If no alternative solutions are found to protect the shorefront
structures and reduce potential for overtopping and backshore flooding, the
possibility exists that a very large storm could undermine and destroy -
shorefront structures and a significant portion of the homes located in the
backshore area would be subjected to catastrophic flooding.

LANNIN IDAN

Water resources planning undertaken by Federal agencies is directed by the
Water Resources Council’s Economic and Environmental Principles and Guidelines
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for Water and Related Land Resources Implementation Studies. The economic
and environmental principles contained in these guidelines relative to plan
formulation were followed in this report so as to adhere to the Federal objective
of contributing to the National Economic Development consistent with protecting
the National environment. Various alternative plans were formulated in
response to the erosion and flooding problems with a view toward enhancing
national economic development and protecting environmental quality. Each of
the several plans formulated was evaluated taking into consideration the
completeness, effectiveness, efficiency, and acceptability of each plan.

WITHOUT PROJECT NDITION

There has been a long-standing recognition of the erosion problem at
Misquamicut Beach. A 1958 letter from the Secretary of the Army to Congress
states that “insufficient material enters the area to replace losses”. Over the
years, accretion of sand has not matched the significant erosion caused by wind,
tides and storms.

As a result, the shorefront area was very vulnerable at the time the two
significant winter storms of 1992-93 occurred. The storms caused combined
damages in excess of $550,000. Representatives of the Coastal Engineering
Research Center in Vicksburg, Mississippi, who toured Misquamicut Beach after
the two storms, made an assessment that some of the structures located on the
beachfront were susceptable to damages from as little as a five year storm
event.

Due to the extent of damage that occurred in the winter of 1992-93 to
dunes and revetments both fronting and adjacent to shorefront structures, the
Coastal Resources Management Council of Rhode Island allowed exceptions to
their policy governing movement of sand on the beach. Heavy equipment was
used to reestablish sand berms in front of many homes and businesses. Most of
the sand replaced came from deposits created by storm-wash behind the dune
fine. This activity will not, however, provide protection from storms larger than
a five year event.

Hydrologic and hydraulic analysis for the study area presents several
important conclusions. In addition to the need for shorefront protection, the
Misquamicut area is vulnerable to flooding from Little Maschaug Pond, which is
quickly filled by storm waves that overtop the low dunes on its south side.
Winnapaug Pond can also be a source of flooding to" backshore areas.
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While there may be significant overtopping of the dunes at or near the
Misquamicut Beach Reservation resulting in an increase to the level of the pond,
large amounts of water can flow into the pond through the Weekapaug
Breachway, particularly during storm events of longer duration.

The neighborhood at Misquamicut is, therefore, vulnerable to flooding from
both its flanks, as well as from water present from waves locally overtopping
the duneline in the area and normal patterns of runoff. A comprehensive solution
to the problems at Misquamicut Beach must address both the shorefront and
backshore vulnerabilities to storm damage and flooding.

The FEMA maps for Westerly show the extent of flooding that can occur for
a 100 year event at Misquamicut. Far the hydrologic analysis, the project area
has been broken down into three flood zones. The first includes the beach area
extending from the breachway about three miles west to the western edge of the
village at Misquamicut. The second is the interior area consisting of the village
at Misquamicut and the peripheral areas of Winnapaug Pond. The third zone is
generalily along the top of the dunes behind the first zone, to include those areas
that are affected by wave overtopping waters that flow into the second zone.
See Appendix A, Plate 1.

Using data from the hydrologic and hydraulic analysis, information was
developed relative to the amount of past damages that have occurred and an
estimate of future damages that may occur if no permanent protection measures
are implemented. This information was used to estimate the annual damages
that would be prevented in the study area with a protection project in place.
Details for the project alternatives that were developed are shown in the
Economic Analysis Section of this report. The complete hydrologic and hydraulic
analysis is attached to this report as Appendix A.

In the absence of a project to reduce storm damages and flooding, the
potential for shorefront and flood damages at Misquamicut Beach will remain as
is. If there is no further development in the study area, recurring losses are
expected to continue at the level established in this report.

it is possible to design a protection project that will substantially reduce
backshore flooding for storms up to a 100 year event. This determination is
based on comparing the wave runup and overtopping that is occurring along the
existing beach with that which would be experienced with a protection project
in place. Stage frequency curves developed for interior flooding are contained in
Appendix A.



In order to determine the top of runup and volume of overtopping that is
currently occurring along Misquamicut Beach, it was necessary to establish
design parameters needed to compute wave heights and periods for various storm
events. Data for the existing condition could then be compared to that calculated
for a shore protection project in place.

Wind data was examined for the study area. Cases were considered for
winds having return periods of 2, 5, 10, 25, 50 and 100 years blowing over a
fetch length of 200 miles during periods of fully developed seas. The design
wave heights and periods that were calculated using these parameters are shown
in Table 1.

TABLE 1 :
WIND GENERATED WAVES
MISQUAMICUT BEACH, WESTERLY, RHODE ISLAND

Return Wind Wave - Wave
Period Duration Speed Fetch Height Period
(Yrs) (Hrs) (MPH) (M) (FT) (sec)

100 24 34 200 19.1 12.7

100 1 61 200 6.6 5.0

50 24 32 200 16.9 12.0

50 1 55 200 - 5.5 4.6

25 24 30 - 200 14.9 11.2

25 1 49 200 4.5 4.2

10 24 27 200 12.0 10.1

10 1 42 200 3.5 3.7

5 24 24 200 9.5 9.0

5 1 37 200 2.8 3.3

2 24 20 200 6.6 7.5

2 1 - 31 200 2.1 2.9

In August 1993, beach profiles were surveyed along 6,500 feet of
Misquamicut Beach and nine reaches were established for use in calculating
- wave runup for existing conditions. A nearshore slope of 1 vertical to 100
horizontal was assumed, and wave heights for the various return periods noted
above were adjusted for the wave to break at the tce of the structure.



The results indicated that no major overtopping would be experienced for a
5 year (20 percent chance) storm event at the lower, west end of the beach. The
top of runup calculated for this event is elevaticn 9.3 feet NGVD. The top of
runup calculated for a 10 year event is elevation 11.6 feet NGVD. Top elevations

along the dune line for the west end of the beach fall between elevations 10 and
12 feet NGVD.

This indicates that overtopping for that portion of the beach begins at about
the 10 year event. The volume of overtopping will increase as the frequency of
the return periods considered decreases. Major overtopping will occur during the
100 year event as the top of runup was calculated to be over 17 feet NGVD. The
following Table 2 shows this information in tabular form.

TABLE 2
EXISTING RUNUP AND OVERTOPPING CONDITIONS FOR A 12,000 FOOT REACH
AT THE WEST END OF MISQUAMICUT BEACH

Top of Average Average Height of Rate of
Return Period Wave Runup Existing Berm Overtopping
(Years) (feet. NGVD) (feet, NGVD) (CES)
100 17.2 11.0 27,400
50 16.3 11.0 N/A
25 14.3 . 11.0 N/A
10 11.6 11.0 10,800
5 9.0 11.0 no overtopping
2 7.2 11.0 no overtopping

A similar table was prepared to show calculated runup values with a
protection project in place. The results are shown in Table 4-in the Economic
Justification Section of this report, along with a summary of the effectiveness
of a protection project in reducing overtopping and backshore flooding as defined
by the stage frequency curves shown in Appendix A.



SCREENING OF ALTEBNATIVES

Measures addressing coastal shore/flood damage reduction fall into two
categories. Some modify the extent of shore damage/flooding by altering the
natural environment; such as breakwaters, seawalls, revetments, dikes, etc.
Others address shore/flood damage vulnerability through flood plain regulations,
flood insurance, and flood proofing. The following is a list of measures that
were considered either singly or in combination.

ALTERNATIVE SHORE/FLOOD DAMAGE PREVENTION MEASURES

MODIFYING SHORE / FLOOD DAMAGES BEDUCE VULNERABILITY
Breakwaters Flood proofing
Revetments Relocation
Beach Restoration Fiood Warning and Evacuation
Groins Flood insurance

Walls or Dikes
Inlet Control Structure

An effective solution to the problems at Misquamicut beach must address
both shoreline protection and fiood damage reduction. Below is a brief ‘
description and a summary of the study’s findings for each type of measures
investigated for Misquamicut Beach.

BREAKWATERS

A breakwater is a structure that can serve to protect a shore area, harbor,
anchorage or basin from wave attack. Beaches and flood prone areas along the
coast can be protected by a structure that reduces the wave energy reaching the
shore. Breakwaters are generally some variation of an offshore rubble stone
mound structure, adaptable to almost any depth and can be exposed to severe
waves. The presence of an offshore breakwater would restrict some
recreational activities like surfing.

Breakwaters can have both beneficial and detrimental effects on the shore.
Offshore breakwaters are usually more costly than onshore structures, such as
seawalls or revetments. The elimination of wave action not only provides
protection but also reduces the movement of sand along the shore and can reduce
the nourishment of the downdrift beaches.
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At Misquamicut Beach, a breakwater would represent only the shore
protection component of a proposed project that would also need to address
flood control. Hence, a breakwater is not an effective stand alone measure.
The cost of a rubble stone mound breakwater located offshore was found to be
prohibitive, with an estimated cost far in excess of benefits to be derived.

A number of alternative breakwater designs have been developed using
materials other than stone. Aimost any breakwater design will promote
accretion of sand behind it; however, the dimensions of the new beach would be
uncertain, and utilization of a breakwater would likely require supplemental
sand fill on the beach to achieve a berm height required for meaningful
protection at Misquamicut. The costs associated with such plans would need to
be carefully evaluated on a case by case basis, along with their overall
effectiveness and environmental acceptability.

Due to these issues regarding both the cost and the effectiveness of a
breakwater, and the necessity of relying on other measures to achieve flood
protection, it was therefore dropped from further consideration in this study.

R ENT

Sloping revetments armor the seaward face of a shoreline with one or more
layers, generally of stone or concrete. This sloping protection dissipates wave
energy, with a less damaging effect on the shore. Two types of structurai
revetments are commonly used for coastal protection: the rigid, cast-in-place
concrete type and the stone armor unit type. '

On the negative side, revetments will displace beach area which is contrary
to the objective of protecting the area’s recreational and aesthetic values.

Like the breakwater, the cost of revetment was found to be prohibitive,
with estimated costs far in excess of benefits to be derived. Accordingly, it too
was dropped from further consideration in the reconnaissance study.

RE ATION NOURISHMENT

Beaches are very effective in dissipating wave energy. When maintained to
adequate design dimensions, they can afford protection for the adjoining
backshore. When conditions are suitable, long reaches of shore may be protected
by artificial nourishment. The resultant widened beach also has added value as a
recreational feature. A profile of a typical beachfill design is shown in Figure 6.
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This shore protection measure will be evaluated in more detalil in
subsequent pages cof this report.

GROINS

Groin structures are shore. protection structures usually built perpendicular
to the shoreline to trap longshore littoral drift or retard erosion of the shore.
They can also be used in conjunction with sand fill to comparimentalize the sand
and keep it in place. The Rhode Island Coastal Resources Management Council
suggested that groins at Misquamicut Beach could cause damage due to sand
starvation at other beaches in the Block Island Sound coastal system. Groins
may also decrease recreational opportunities at the beach. The proposal to use
groin structures is therefore removed from further consideration in this study.

WALLS AND DIKES

Floodwalls and dikes may be constructed to protect properties that would
otherwise suffer first floor inundation from high water during large storms.
They may be laid out to surround or isolate the area to be protected by tying in to
high ground. Flood walls are usually constructed of reinforced concrete and
steel sheet pile, while dikes are built of earth and stone. The width of a typical
wall is around two feet, while the footprint of a typical dike is many times
wider. Pump stations may be required to remove local drainage that may
accumulate behind a floodwall or dike structure. Both floodwalls and dikes are
very effective measures that were selected for further study. Typncal sectlons
for a wall and a dike are presented in Figures 2 and 3.

INLET CONTROI, STRUCTURE

An inlet control structure to be located at the Weekapaug Breachway was an
element of the proposed Corps project of the 1960's. In conjunction with a
beach berm of sufficient height, the inlet control structure could control the
level of Winnapaug Pond and prevent flooding of the backshore areas adjacent to
the pond. The design, which was updated from the former proposal, would
provide a fifty foot, gated opening for navigation and several smaller flushing.
gates that would maintain tidal flow in and out of the pond. Tie-in dikes for the
inlet control structure would be located on either side of the breachway. The
gated inlet control structure as a means of flood control would influence a
particularly large backshore area, so it was chosen for further evaluation.
Conceptual details of an inlet contro! structure and its tie-in dike are presented
in Figures 4 and 5. '
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ELOQD PROQFING

Flood proofing encompasses several techniques for preventing damages due
to floods, requiring action both to structures and to building contents. It
involves keeping water out, as well as reducing the effects of its entry. Such
adjustments can be applied by the individual, or as part of a collective action,
either when buildings are under construction or during remodeling.

Flood proofing measures can be classified into three broad categories.
First are permanent measures which become an integral part of the structure or
land surrounding it. Second are temporary or standby measures which are used
only during floods, which are constructed and made ready prior to any floed
threat. Third are emergency measures which are carried out during flood
situations in accordance with a predetermined plan. Flood proofing is considered
to be a “nonstructural” measure.

Typical nonstructural measures include closure for openings (doors,
windows, etc.), waterproof sealants for walis and floors, utility vaives to
prevent backflow of sewer and piumbing facilities, and sump pumps. Another
technique is raising existing structures above design flood levels.

Within an existing group of structures, damageable property can often be
placed in a less vulnerable location or protected in-place. Heating plants and
appliances can be protected by raising them off the floor. Damageable property
can be moved from lower to higher floors, or other less floodprone sites.
Important mechanical and/or electrical equipment can be flood proofed by
enclosing it in a watertight utility cell or room.

An important caveat is that some residual damage to both the structure and
contents will remain even when the most vulnerable property is rearranged or
protected. Flood proofing measures are usually considered when the depth of
flood is relatively shallow.

Elimination of flood damages can also be accomplished by relocation of
existing floodprone structures and/or contents. There are basically two options
for removing property to a location outside the flood hazard area. One is to
remove both structures and contents to a flood-free site; the second is to
remove only the contents to a structure located outside the flood hazard area,
and demolish or reuse the structure at the existing site.
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Much of the losses that have been recently experienced in the study area
have been as a result of storm damage to shorefront areas. These properties are
located south of Atlantic Avenue at or near the crest of the dune line, and
structures there are among the highest in the study area. The backshore,
particularly the Misquamicut neighborhood, features generally lower ground
elevations. Many of the structures located north of Atlantic Avenue were either
built or have been raised such that the first floor elevations are above the 100
year flood level. However, the potential for significant damages to the
remaining low-lying structures was identified in an inventory of study area
properties. Accordingly, flood proofing has been selected for further evaluation.

RELOCATION

Relocation of structures to new locations outside of the 100 year
floodplain is an effective means to curtail the fiood damages. The benefits of
such a plan would have to be sufficient to support the acquisition of these
properties, and would be contingent upon the availability of accommodations for
the displaced families. The cost of such a pian, assuming that suitable tracts

were available for relocation, was judged to be prohibitive when compared with
estimates of annual flood damages.

ELQOD WARNING AND EVACUATION

Flood forecasts, warning and evacuation is a strategy to reduce flood losses
by charting out a plan of action to respond to a flood threat. The strategy should
include:

- A system for early recognition and evaluation of potential floods.

- Procedures for issuance and dissemination of a flood warning.

- Arrangements for temporary evacuation of people and property.

- Provisions for installation of temporary protective measures.

- A means to maintain vital services.

- A plan for post flood reoccupation and economic recovery of the area.

Flood warning is the critical link between forecast and response. An
effective warning process will communicate the current and projected fiood
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threat, reach all persons affected, account for the activities of the community
at the time of the threat (day, night, weekday, weekend) and motivate persons to
action. The decision to warn must be made by responsibie agencies and officials
in a competent manner to maintain the credibility of future warnings.

An effective warning needs to be followed by an effective response. This
means prompt and orderly evacuation and/or action. This includes:

- Establishment of rescue, medical and fire squads.

- ldentification of rescue and emergency equipment.

- ldentification of priorities for evacuation.

- Surveillance of evacuation to insure safety and protect property.

The town of Westerly has a flood warning and evacuation plan. When an
approaching storm is less than 48 hours away, residents are alerted through the
local cable television station and radio. Prior to landfall in the Misquamicut
area, all roads and access to the area south of Shore Road (Route 1A) are closed,
and residents are asked to evacuate. The Westerly High School is the primary
designated emergency shelter, and has a capacity of approximately 500 persons.

However, warning and evacuation alone do not prevent wideshread flooding
and the physical damage it brings. Accordingly, flood warning and evacuation has
not been selected for any further detailed evaluation in this report.

ELQOD INSURANCE

Flood Insurance is not really a flood damage reduction measure: rather it
provides protection from financial loss suffered during a fiood.  The National
Flood Insurance Program was created by Congress in an attempt to reduce,
through more careful planning, annual flood losses and to make flood insurance
protection available to property owners.

The program provides local officials with a usable tool in protection of
their flood plains. A flood-prone community, once in the regular program, must
enact flood plain zoning in accordance with minimum guidelines established by
the Federal Emergency Management Agency (FEMA). Westerly is such a
community and they have adopted appropriate flood plain zoning regulations.
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Without implementation of measures for flood damage reduction, the
financial losses associated with flooding will continually be a burden. Like
other flood plain regulations, use of flood insurance is encouraged. However,
it also does not reduce the physical damage and social disruption caused by a
flood. Since the town of Westerly currently is a member of the National Flood
Insurance Program, further study of the flood insurance option was not
necessary.

BLAN FORMULATION

The need for effective flood damage reduction measures, as well as a means
to limit the study area’s susceptability to storm damage, was established in the
earlier discussion of the without-project condition. In an area as complex as
Misquamicut, a solution involving a combination of measures was indicated. The
following alternatives were evaluated as possible measures for shorefront
protection and flood damage reduction at Misquamicut Beach:

+ Alternative A -
(As below, evaluated for 10, 25, 50 and 100 year levels of protection.)

A 4000 foot beach berm to run from the vicinity of Little Maschaug Pond
to the west end of the Misquamicut State Beach, with a floodwall running
north approximately 2100 linear feet from the berm past the east shore
of Little Maschaug Pond to tie into high ground near the edge of the
Misquamicut Club golf course, and a second floodwall running north
approximately 3800 linear feet from the berm past the west shore of
Winnapaug Pond to tie into high ground on farmland near Shore Road. A
pump station of 55 CFS capacity would be provided for interior drainage.

« Alfernative B
(As below, evaluated for 10, 25, 50 and 100 year levels of protection.)
A 9200 foot beach berm to run from the vicinity of Little Maschaug Pond
to the east end of the Westerly Town Beach, with a floodwall running
north approximately 2100 linear feet from the berm past the east shore
of Little Maschaug Pond to tie into high ground near the edge of the
Misquamicut Club golf course, and a second floadwall running north
approximately 3800 linear feet from the berm past the west shore of
Winnapaug Pond to tie into high ground on farmland near Shore Road. A
pump station of 55 CFS capacity would be provided for interior drainage.
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{(As below, evaluated for 10, 25, 50 and 100 year levels of protection.)
A 9200 foot beach berm to run from the vicinity of Little Maschaug Pond
to the east end of the Westerly Town Beach, with a floodwall running
north approximately 2100 linear feet from the berm past the east shore
of Little Maschaug Pond to tie into high ground near the edge of the
Misquamicut Club golf course, and an iniet control structure located at
the Weekapaug Breachway.

 Alternative D
A 9200 foot beach berm designed for a 100 year ievel of protection to
run from the vicinity of Little Maschaug Pond to the east end of the
Waesterly Town Beach, and a total of 186 homes in the Misquamicut
village area whose first floor elevations are below that of the 100 year
flood elevation (El. 12.0 feet NGVD) to be raised to that level.

A comparison of costs associated with these alternatives is presented in
Table 3 on Page 18. The elements of the alternatives are itemized for each level
of protection (L.O.P.), and the benefit to cost ratio of each plan is included.

Based on preliminary studies accomplished in the reconnaissance phase,
only one of the alternatives was found to be marginal with economic
justification just below unity. The project, descrihed above as Aliernative A.4,
involves placement of sand fill along approximately 4,000 feet of beach from the
western limit of study near Little Maschaug Pond to the western end of the
Misquamicut State Beach Reservation along with a 2100 foot floodwall east of
Little Maschaug Pond and a 3800 foot floodwall west of Winnapaug Pond. These
elements would be designed to provide a 100 year level of protection for the
affected shoreline and the area between the floodwalls. This shore and fiood
protection alternative would require more detailed evaluation to demonstrate
economic feasibility before a definate project could be implemented. The totai
cost of a cost-shared feasibility study for development of that alternative is
estimated to be $540,000.

South of the existing dune line, the project would provide for a 50 foot
wide level beach berm at elevation 17.9 feet NGVD. From here the beach face
would then slope seaward with a slope of 1 vertical and 15 horizontal until it
intersects the existing ground. This would then provide a protective beach
averaging 280 feet in width behind the mean high water line. A typicail beachfill
project profile is shown in Figure 6.
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With the beach fill in place, the waves will break farther offshore and run
up the face of the beach. The new berm elevation of 17.9 feet NGVD will not be
overtopped by storm waves having a 100 year return frequency or less. During
more intense storms with return frequencies of greater than 100 years, if the
beach is in place and at its full design dimensions, overtopping of the dunes will
be substantially reduced. See Appendix A.

TABLE 3
COMPARISON OF ALTERNATIVE PLANS
(COSTS IN $000°S)

ALT. L.O.P. BEACH WEST EAST PUMP INLET REAL E&D, TOTAL 1&A, BEACH ANN. ANN. BCR

NO. BERM WALL WALL STA. CONT. EST. CONST. COST O &M RENOUR. CHAR. BEN.
: STR MGT.
A1 10YR. $5291 $452 $1139 $625 ---- $2600 $121é $11320 $1010 $66 §1076 $417 0.4
2 25YR. $7863 $618 $1291 §$625 ---- $2600 $1560 $14557 $1295 $66 $1361 $994 0.7
3 50 YR. $10083 $770 $1474 $625 ---- $2600 $1867 $17418 $1547 $66 $1613 $1381 0.8
B1 10 YR. $8541 $452 $1139 $625 ---- $2600 $1603 $14060 $1332 $162 $1494 $548 0.4
2 25 YR. $13570 $818 $1291 $625 ---- $2600 $2244 $20948 $1861 $162 $2023 $1351 0.7
3 50 YR. $18088 $770 $1474 $625 ---- $2800 $2827 $26384 $2341 $162 $2502 $1674 0.7
4 100 YR. $20388 $770 $1474 $625 ---- $2606 $3103 $28966 $2568 $162 $2731 $1848 0.7
C1 10YR. $8541 $452 ---- ---- $2610 §1650 $1591 $14843 $1291 §$162 $1453 $651 0.4
2 25 YR. $13570 $618 ---- ---- $2737 $1650 $2229 $20804 $1818 $162 $1979 $1352 0.7
3 50 YR. $18088 $770 ---- ---- $2820 $1650 $2799 $26127 §2287 $162 $2450 $1699 0.7
4100 YR. $20388 $770 ---- ---- $2863 $1650 $3081 $28752 $2520 $162 $2682 $1873 0.7
BEACH BERM BAISEHOMES
(1 100 YR. $20388 -------- $7663  ----eeeen $3387 $31417 $2744 $162 $2906 $1792 0.6

NOTES: + ALTERNATIVE A INCLUDES 4000 FOOT BEACH BERM.
+ ALTERNATIVES B & G INCLUDE9200FOOTBEACHBERM.
+ E & D =ENGINEERING AND DESIGN, RATE = 7 % , CONSTRUCTION MANAGEMENT RATE=5%
* | & A = INTEREST AND AMORTIZATION, RATE = 8.25 %
+ O &M= OPERATION AND MAINTENANCE, SAY 0.5 % OF BEACH COST PLUS 5 % OF PUMP STA. COST.
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Surveys performed as part of the reconnaissance study yielded profiles that
were used as the basis to estimate volumes of sandfill necessary to construct
the beach to the proposed design dimensions noted above. Survey measurements
show that 660,000 cubic yards of sand are necessary for the protective beach.

An issue of concern to the Town of Westerly from the beginning of the
reconnaissance study process was the feasibility of dredging beachfill material
from Winnapaug Pond. Seven borings were made and a lab analysis of the
samples conducted. A majority of samples revealed an upper layer of material
that is considered too fine for use as beachfill. Only one sample showed a
suitable grain size at a depth of six to eight feet. Even if this layer were
extensive enough to provide the enormous quantity of sand necessary to
construct the project, the economy of extracting it from beneath the overlying
six feet of fine sand and silt is questionable. A related issue would be a
production rate that would be low, with perhaps only 100,000 cubic yards of
material being available annually. Although there may be environmental benefits
from dredging Winnapaug Pond, the idea does not appear to be feasible from an
engineering standpoint, since suitable material in sufficient quantities cannot
be guaranteed. More information on the geotechnical investigations is found in
Appendix D.

A preliminary. material source survey has shown that suitable beach fill can
be obtained from several land-based borrow pits within a 30 mile radius of the
beach. It is anticipated the material will have a median diameter of between 0.4
to 0.75 mm, ranging between the median grain sizes of native material samples
taken at mid and high tide levels. This material will be more resistant to the
erosive forces in the area and thus reduce annual losses that have been
experienced in the past. The annual nourishment requirements are based on
historic records with an adjustment for a more stable beach fill. At an
estimated cost of $17 per cubic yard, the first cost of the beach fill component
of the project is estimated to be $11,205,000. Offshore sand sources were
investigated but were found to be more expensive. Removal of the bars located
just offshore at Misquamicut would be unwise, as they already provide some
protection to the shoreline area.

In order for Federal involvement to be possibie for a project in this area,
public access to the beach area would have to be negotiated with the property
owners. The Coastal Resources Management Council of Rhode Island has stated
that it will require similar public access provisions.
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The floodwalls would be constructed of cast in place, reinforced concrete
over driven steel sheet pile. A gate or stoplog closure would be required to span
the opening in the wall built on the Winnapaug Pond side where it crosses
Atlantic Avenue. Both walls must be aligned to avoid wetlands delineated by
Rhode Island DEM and the Corps. The costs associated with both floodwalls,
including real estate estimates is $4,844,000. In the section of the report in
which alternative measures were screened, dikes and fioodwalls were mentioned
as equally effective means for protecting properties from flooding. At
Misquamicut, the impacts to properties, and hence the overall cost of each of the
alternatives, were less for floodwalls than for dikes. Floodwalls were chosen in
each case to minimize potential relocations and associated real estate costs.

The total first cost of the selected alternative is $18,675,000. The annual
project cost including interest and amortization of the first costs, costs for
engineering, design and construction management, operation and maintenance and
future nourishment, based on historic records, is estimated at $1,724,000. The
annual operation and maintenance cost, which is a non-Federal responsibility, is
taken as 0.5 percent of the beach berm cost plus 5 percent of the first cost of
the pump station. A more detailed financial analysis of the project cost is
presented in Table 6.

N NALYSI

The reconnaissance level economic analysis compared damages that would
occur to the shorefront and backshore structures with the cost of the shore
protection and flood damage reduction alternatives put forth in this study. The
damage figures are based on information obtained by New England Division on
damages from several past storms and estimates of vulnerability to interior
flood damages based on stage frequency curves shown in Appendix A.

During recent times, sand has been eroded from in front of the homes and
businesses along Atlantic Avenue, particularly in the area west of Misquamicut
State Beach. As a result, during the December 1992 coastal storm a number of
shorefront structures sustained minor damages. Damages to commerciai
buildings and property in that area totaled $202,000. Emergency repairs were
made 1o the sand berms that fronted the development.

Flood damages to the backshore during the December, 1992 storm were not
severe. There were no reports of backshore structures experiencing any first
floor flooding.
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Projected benefits result from the reduction in damages to the shorefront
structures and the reduction in flooding damages to the backshore that could be
attributed to the project. Damage reduction benefits are equal to the difference
between damages with and without the project in place. In addition to these
protection benefits, the project will also increase the amount of recreational
beach area available for use by the general public during all stages of the tide.

For the identified alternative, the annual benefits for shorefront and
backshore flood damage reduction are estimated to be $1,580,000.

As was noted in the Without Project Condition Section of the report, runup
calculations were prepared with the beach project in place for the various return

periods and design wave heights shown in Table 1. The results are shown in
Table 4.

TABLE 4
TOP OF AVERAGE WAVE :
RUNUP ALONG THE PROPOSED PROTECTIVE BEACH
WITH A SLOPE OF IV :15H

Return Top of Average Average Height Volume of
Period Wave Runup of Top of Berm Overtopping
(Years) (feet, NGVD) (feet, NGVD) (CES)

100 - 17.2 17.9 no overtopping
50 16.3 17.9 no overtopping
25 14.3 17.9 no overtopping
10 11.6 17.9 no overtopping

5 9.0 17.9 no overtopping
2 7.2 17.9 no overtopping

The annual storm damage reduction benefits to be attributed to the beach
berm are $207,400.

There are currently 318 homes, eight hotels, and several other commercial
structures in the Misquamicut neighborhood that are located in the 100 year
floodplain. Using the stage frequency curves in Appendix A, the expected annual
flood damages to the backshore area for the existing conditions are $730,3C0.
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The benefits to the backshore area are derived from the protection against
flooding that would be provided by the ficodwalls constructed to protect the
Misquamicut residential area. Those floodwalls, in combination with the 4000
foot beach berm, would prevent flooding in the Misquamicut residential area up
to the 100 year flooding event. The annual flood damage reduction benefits in
the Misquamicut area equal the value of the annual losses in the Misquamicut
area at the 100 year event, which equal $613,400.

Improvements to the beach will provide a greater area available for
recreation, as well as a more aesthetically pleasing beach than that that is
existing. Recreational benefits are estimated at $759,200. Table 5 below
provides a summary of project benefits.

TABLE 5§
SUMMARY OF ANNUAL PROJECT BENEFITS
PE AMOQUNT
Shorefront Damage Reduction $ 207,400
Backshore Flood Damage Reduction 613,400
Recreation Benefit 759,200

TOTAL $1 ,580,000

The total first cost of construction is estimated to be $18,675,000 as
noted in Table 6 on Page 23. When this cost is annualized at 8-1/4% over a 50
year project life and estimated annual operation, maintenance and nourishment
costs are added, the total annual project costs are estimated to be $1,724,000.
When the annual benefits are divided by the annual costs, the benefit-cost ratio
is 0.92 to 1. Thus the project’'s economic justification test is just below unity.

For more information regarding the economic analysis see Appendix C.
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TABLE 6
SUMMARY OF PROJECT COSTS

(A) Estimated Implementation Costs
(1993 Price Level)

- Scheduled Construction Costs

Sandfill 659,100 cy x $17.00/CY $11,205,000

West Floodwall, 2100 L.F. 770,000

East Floodwall, 3800 L.F. 1,474,000

Pump Station, 55 CFS 625,000

Real Estate Costs -2,600.000
SUBTOTAL $16,674,000

Planning, Engineering & Design 1,167,000
Construction Management — 834,000

SUBTOTAL $18,675,000
- Unscheduled Construction Costs

Sandfill/Renourishment
(3,900 CY / year x 50 years x $17 / CY) ~3.315.000

- Total Estimated Implementation Cost TOTAL $21,990,000

- Cost Sharing of Estimated Implementation Costs

Eed - Non-Fed Totals
Scheduled Construction Cost $12,139,000 $6,536,000 $18,675,000

Unscheduled Construction Cost_2.155.000 1.160.000 3.315.000

TOTALS $14,294,000 $7,696,000 $21,990,000

(B) Economic Data
(8-1/4%, 50 Year Life)

Annual Charges :  Annual cost (1) $1,724,000
Annual benefit (2) $1,580,000

Benefit - Cost Ratio : 0.92 to 1

23



(C) Non-Federal Requirements : ‘

LERRD (3) Cash

Reimbursements $7.696.000
TOTALS $7,696,000

Requirements for continuance of the study and the issue of how the Non-
Federal sponsor will meet the obligations for sharing in the implementation
costs of the project would be addressed during the feasibility phase.

(D) All ion

The proposed project has the principal purpose of reducing storm damage
and flooding during coastal storms. The project would also provide recreational
beach area. Therefore, the allocation of shared amounts is 65% Federal and 35%
non-Federal.
(E) F | All ionto D

- Reconnaissance Study $ 150,000

(F) Remaining Federal Requirements :

- Feasibility Phase $ 270,000

- Implementation Costs, including P&S- $12,139,000
(G) Federal Investm : $12,559,000
Notes :

(1) Annual Charges

- Scheduled Construction Cosis : $18,675,000 x .08409 = $ 1,570,400
(Int & Amort @ 8-1/4% for 50 years)

- Unscheduled Construction Costs : 3,900 cy / year x $17/CY =§ 66,300
(Nourishment is estimated on an average annual basis.
However, actual placement will be less frequent.)

- Operation & Maintenance Costs :

0.005 x $11,205,000 + 0.05 x $625,000 = § 87.275

TOTAL $ 1,723,975
SAY $ 1,724,000
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(2) See Table 5 and Appéndix C for the derivation of the annual benefits.

(3) A non-Federal sponsor must assume the costs of lands, easements, rights of
way and disposal (LERRD) for the project.

ENVIRONMENTAL CONCERNS

An assessment of the environmental impacts from the alternative plan
closest to unity considered for Misquamicut Beach are summarized below.

Under the “no action” alternative, the shoreline of Misquamicut Beach
would continue to be susceptable to damage from storms with a return period of
five years or more. From an environmental standpoint the existing conditions
and impacts will remain as is.

With a new beach berm and floodwalls in place, it is expected that long
term environmental impacts will be minimal. According to the Rhode Island
Coastal Resources Management Council, direct placement of beachfill is the
preferred option for protection of the shorefront. There may be restrictions on
the time of year that construction could be accomplished, however. It appears
that avoidance of shoreline work from April to September would be desirable to
minimize potential for impacts to birds and sea turtles that may be in the area.
That constraint would also be advantageous from the standpoint of summertime
recreational access.

Construction of the floodwalls and pump station may be subject to the same
temporal constraint as outlined above, depending upon final site selection.

The Environmental Report for this study is contained in Appendix B.
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initial coordination with Federal, State and local agencies have revealed no
outstanding or unresclvable environmental issues with the project identified
herin. The reconnaissance investigations conclude that impacts to the species
present at Misquamicut are expected to be minor. The piping plover, a Federal
endangered species, is known to spend summer months nesting in the dunes that
front Maschaug and Little Maschaug Ponds, however the construction window
could be adjusted to avoid that time of year.

There are no identified prehistoric or underwater archeclogical resources
that the identified project could impact. Floodproofing measures which may be
performed on homes near the proposed project area could impact some historic
resources. However, this is'a preliminary investigation, and if this project
proceeds to a further stage in the planning process, then formal comments will
be requested from the Rhode Island Historical Preservation Commission. In a
letter dated November 17, 1993, the Rhode Island Historical Preservation
Commission concurred with some of these determinations.

LUSION

The storm damages and coastal erosion problems at Misquamicut Beach in
Westerly, Rhode Island have been studied along with backshore flooding and
alternative plans to alleviate these concerns have been formuiated. Based upon
reconnaissance level engineering, economic and environmental study and review

of the problem, the best solution has an economic justification just below unity.

This solution has been developed with the support of the Town of Westerly and
the New England Division, Corps of Engineers.

This study has been conducted under Section 103 of the Corps’ Continuing
Authorities Program. The provisions of Section 103 limit Federal spending on

any one project to $2,000,000. This figure includes authorization studies, pre-

construction engineering, construction, and post-construction beach
renourishment. The project alternative that has been identified as approaching
economic justification would cost in excess of $18 million initially, far in
excess of what can be accomplished under the authority of Section 103.
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RECOMMENDATIONS

Only one alternative was found to approach economic justification with a
cost-benefit just below unity. The scope of that alternative far exceeds that
which is authorized under Section 103 Authoerity. | therefore recommend no
further Corps of Engineers involvement in providing storm and flood damage
reduction measures under Section 103 Authority.

20 TShdry 1994

Date Brink P. Miller
Colonel, Corps of Engineers
Division Engineer
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WESTERLY RHODE ISLAND
VILLAGE OF MISQUAMICUT
RECONNATISSANCE REPORT FOR
COASTAL FLOOD PROTECTION

HYDROLOGIC AND HYDRAULIC ANALYSIS

1. PURPOSE AND BACKGROUND

This reconnaissance report presents results of studies
concerning cocastal flooding conditions at Westerly, Rhode
Island-~gpecifically the village of Misquamicut and the
Winnapaug Pond area. These studies found that any plan to
contrcl flooding at Misquamicut must include a dike or wall
along the ocean, and on the west end of town near Little
Mashapaug Pond (figure 1). Aadditionally, it was found that
large amounts of flow enter through the breachway at the west
end of Winnapaug Pond. Conseguently, any plan to provide
mere than minimal flood protection to Misquamicut must either
control flows through the breachway, or provide a dike
between Misquamicut and Winnapaug Pond. Finally, means to
cgntrol interior drainage during flood events should be con~-
sidered.

The study was performed under authority contained in
Section 103 of the Rivers and Harbors Act of 1962, as
amended. Flood conditions in the Misguamicut area are caused
mainly by wave overtopping the beach area, high tidal inflows
to Winnapaug Pond through the breachway, and, to a lesser
extent, rainfall. After damage caused by the 11 December
1992 storm, reconnaissance studies were conducted to assess
flooding problems and determine possible flood control
alternatives. Included are general descriptions, sections on
flood history, interior flood analysis, and flood control
improvements.

2. GENERAL DESCRIPTICN

The town of Westerly is located about 45 miles southwest
of Providence on the south coast of Rhode Island. The area
of concern in this investigation is the town and beach in
Misquamicut, RI, The study area includes about 3 miles of
beach fronting the village cof Misquamicut and Winnapaug Pongd.
There is a breachway at the eastern end of the study area
that allows tidal exchange between the pond and the ocean.
Winnapaug Pond receives freshwater runoff from about
4.7 square miles of drainage area, Plate 1 shows the study
area and Winnapaug Pond's drainage area. An area capacity
relationship of the pond (plate 2) shows that, at mean high
tide elevation of about 1.0 foot NGVD, the pond has a surface
area of about 700 acres.
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3. FLOOD HISTORY

a. Hurricanes. Along the coastal lowlands at Westerly,
the most severe flooding is caused by hurricanes. These
tropical storms are characterized by low barometric pressure,
winds in excess of 75 miles per hour, torrential rain, and
huge waves. Although there are historical records of storms
which may have caused worse flooding, the September 1938 and
August 1954 hurricanes caused the most severe flooding at
Westerly, for which good records of flood levels exist. Both
storms caused extensive coastal damage. The Westerly Flood
Insurance Study reports that the 1938 hurricane destroyed all
structures on the lower elevations of the Winnapaug Pond
barrier beach, and probably on all other low lying areas
along the coast. Hurricane "Carol," in 1954, also washed
away many shorefront homes, and damaged dunes protecting
inland areas along the coast. High watermarks indicate
stillwater ocean levels of about 11.9 feet NGVD during the
1938 hurricane, and 11.5 feet during the 1954 event. Tide
curves for these two severe hurricanes are shown on plate 3.

b. Northeasters. In New England, coastal storms that
have strong onshore winds but are not hurricanes, are com-
monly referred to as "northeasters." These extratropical
low pressure systems do not develop the high winds and
torrential rains characteristic of hurricanes. However,
northeasters move more slowly, and can even stall in one
place, exposing the shore to continual wave attack and storm
surge over several tide cycles.

¢. December 1992 Storm. In mid-December 1992, a
powerful northeaster hit southern New England. Highest tides
at New London during this storm were recorded on 11 December
at elevation 5.4 feet NGVD~-equivalent to a 5-year event
based on statistical analysis of the long term New London
gage record. This storm also produced flood levels at
Newport, Rhode Island, and Woods Hole, Massachusetts, which
were at the 5-year level. Consequently, flooding produced by
this northeaster was considered a S5-year event for the
section of coast including Westerly.

No high watermarks were officially recorded for the
December 1992 storm; however, in September 1993, NED person-
nel interviewed residents at Misguamicut about the flooding.
The owner of the Sea Shell Motel on Winnapaug Road said she
did not have first floor flooding in December 1992, nor has
she ever experienced such during her 18 years of motel
ownership. A resident of Newland Motel on Winnapaug road
(across the street from the Sea Shell) said several high
tides came in during the December 1992 northeaster. - The
parking lot was flooded, but not the first floor. Using a



2-foot contour interval map supplied by the town of Westerly,
and the above reports of flooding, it appears that stillwater
levels in Winnapaug Pond and Misquamicut were about elevation
6 feet NGVD during the 1992 northeaster.

4. FLOOD PLAIN ZONES

For purposes of this study, the area was divided into
three flood plain zones, as shown in plate 1. 2Zone 1 is the
beach area extending from the breachway westerly about three
miles to the western edge of the village of Misquamicut.
Zone 2 is the interior area consisting of the village of
Misgquamicut and peripheral areas of Winnapaug Pond. Zone 3,
the last area, is generally along the top of dune/beach,
behind zone 1, and includes those areas affected by wave
overtopping waters that flow into zone 2.

5. OCEAN STILLWATER FREQUENCIES

There are no tide gages at Westerly. Consequently, ocean
stillwater elevation frequencies were estimated from plots in
»Tidal Flood Profiles, New England Coastline," prepared by
NED in September 1988. ‘These profiles give 1, 10, S0, and
100-year open coastal flood levels for Westerly based on
stage~frequency curves developed for New London, Connecticut,
and Newport, Rhode Island, and high watermarks observed
during the 1938 and 1954 hurricanes (plates 4 and 5).

Effects of additional years of record were checked by recal-
culating New London's stage-frequency curve using the HEC-FFA
Flood Frequency Analysis program (May 1992). New London was
used because it is the closest recording tide gage to
Westerly. Results showed only an insignificant change;
consequently, values in "Tidal Flood Profiles" for Westerly
were considered still valid. Plate 6 shows the updated
stage-frequency curve for New London. A correlation between
Westerly and New London was developed to permit stilliwater
level estimations for events between the 1 and 10-year, and
10 and 25-year fregquencies. Finally, the Westerly curve was
adjusted at its upper end to match high watermarks observed
during the 1954 and 1938 hurricanes, which are considered the
50 and 100-year events, respectively. Results are presented
in plate 7.

6. FLOOD INSURANCE STUDIES

Stone and Webster Engineering Corporation prepared a
flood insurance study (FIS) for the Federal Emergency
Management Agency for the town of Westerly in February 1986.
Stillwater ocean levels were computed for the 10, 50, and
100-year events. Table 1 compares FIS stillwater levels with
those used by NED in this study.



TABLE 1

COMPARYISON OF COMPUTED OCEAN STILLWATER ELEVATIONS

Event FIS level NED level
B (year) (£t, NGVD) (ft, NGVD)
100 11.9 l1.8 -
50 10.5 11.5
10 7.8 8.0

The 10 and 100-year FIS levels agree with those developed
by the Corps. However, NED's 50-year stillwater is a foot
higher than that in the FIS. NED used the 1938 and 1954
hurricanes as the 100 and 50-year events, respectively. This
gives the NED stage~frequency curve (plate 7) a bend at one
end. Apparently, Stone and Webster computed a relatively
smooth curve for the full range of ocean stillwater fregquen-
cles; a smooth curve gives a 50-year elevation of about
10.5 feet NGVD. The 1~foot difference in S50-year stillwater
elevations between NED and the FIS is not enough to change
overall damage frequency estimations significantly. Further-
more, we have confidence in the historic data used to compute
NED's S0-year elevation., Consequently, we did not try to
resolve the difference between the two stage-frequency
curves, but stayed with NED's.

7. INTERIOR FLOOD ANALYSIS

a. General. Flooding along Misgquamicut is complex and
made up from several sources. First, substantial wave over-
topping occurs along the beach during severe coastal storms
or hurricanes. Second, the breachway permits significant
tidal inflow to Winnapaug Pond, which may result in total
flooding of the interior, depending on the duration of the
storm event. Last, and considerably less significant, is
freshwater rainfall runoff coincident with high tide events.
This can contribute to flocoding, particularly in areas with
undersized storm drains; however, it is minor compared to
tidal inflows.

Flow through the breachway was simulated using the UNE?T
computer model. Wave overtopping was estimated based on wave
runup data, historic events, and the development of a simple
triangular wave overtopping hydrograph. Using results of
UNET modelling and wave overtopping analysis, flood-stage
frequency curves were developed for Winnapaug Pond and
Misguamicut, and the beach/dune area.



b. UNET Modeling

(1) General. UNET is an unsteady flow computer
model developed by Robert L. Barkau, Ph.D. and supported by
the Corps of Engineers Hydrologic Engineering Center (HEC).
UNET simulates one-dimensional unsteady flow through a full
network of open channels (see draft User's Manual, dated
May 19%1). The model is considered applicable for this
analysis as it simulates tidal inflow/outflow from the
extensive pond area, with consideration for timing and
storage requirements.

(2) Model Development. A UNET model was developed
for Winnapaug Pond and breachway. Cross sections were
developed from available mapping, including the USGS 1:24,000
guad sheets and mapping developed during the 1963 interim
report prepared by the Corps. The first cross section in the
model was taken through Winnapaug Pond at a point opposite
the village of Misquamicut. Additional sections, input an
average distance of about 700 feet apart, proceeded through
the pond and breachway, ending at the ocean. A section was
also input, representing the Atlantic Avenue bridge over the
breachway. The section developed at the bridge was based on
detailed surveys of the bridge geometry and channel width. A
token starting flow was entered along with a flow represent-
ing runoff from the 4.7-sqguare mile drainage area. At the
last cross section (ocean section), a stage hydrograph was
input as the downstream boundary condition representing the
controlling ocean tide levels, Several days of tide cycles
were input on the stage hydrograph, preceding a storm, and
run in the model to %"stabilize' the pond level before
simulating a storm hydrograph. The flow convention in the
model is positive when flow exits the pond (i.e., flows into
the ocean), and negative when ocean waters enter the pond.
Several storm events were simulated including the
21 September 1938 and 31 August 1954 hurricanes, the recent
11 December 1992 northeaster, and "synthetic" events. Tidal
Plots for the September 1938 and August 1954 hurricanes,
obtained from the 1963 interim report, are shown on plate 3.
These, and other tidal flood levels, were based on analysis
of recorded data mostly from records at the New London NOS

gage.

(3) Results. Results of the UNET analysis showed
that large amounts of flow enter through the breachway,
however, breachway flows alcne cannot account for high water
levels observed in Wlnnapaug Pond during some storm events.
Therefore, wave overtopping of the beach has a major effect
on Winnapaug Pond levels during large storms. Analysis
of a recurrence of the September 1938 hurricane indicated
pond levels would be about elevation 7.3 feet NGVD, with




flows only through the breachway (i.e., no wave overtopping).
We know, however,.that interior levels (from high watermarks)
reached elevation 11.8 feet NGVD--the ocean stillwater level.
We also note that the breachway was not constructed in 1938.
This shows that major wave overtopping of the beach -occurred
during the 1938 hurricane, and this overtopping was enough to
raise Winnapaug Pond to the ocean level without benefit of
the existing breachway. However, the UNET modelling shows
that if a dune sufficient to prevent wave overtopping were in
place during a recurrence of the 1938 hurricane, the breach-
way would allow enough flow to cause a major rise in the
level of Winnapaug Pond.

In addition, "synthetic" hurricane type storms (i.e.,
one storm tide) with ocean stillwater levels of 8.0 and
6.8 feet NGVD were analyzed. These storm events would
represent 10 and 5-year flood frequency stillwater levels
(see Misquamicut ocean stillwater frequency curve, plate 7).
Results of UNET analysis indicate that Winnapaug Pond levels
would be 6.6 and 5.5 feet NGVD for the 10 and 5-year flood
events, respectively. These are about 1.4 feet lower than
the peak ocean stillwater elevation for these events. Again,
the studies show that when no wave overtopping is assumed,
only flow through the breachway, the level in Winnapaug Pond
can rise significantly, but will not reach ocean stillwater
levels for the 5 and 10-year events.

Northeaster type storms were also analyzed. These
storms differ from hurricanes as they are often of much
longer duration and can last over several high tide events.
The 11 December 1992 event was simulated with a stillwater
hydrograph, developed from analysis of New London data. The
ocean stillwater level for this event was determined to be
elevation 6.8 feet NGVD, or about a 5-year tidal event.
Results of this analysis indicate that while the ocean
stillwater level was 6.8 feet NGVD, the interior pond level
was found to be 6.2 feet NGVD. This agrees with residents!
reports of flood levels during the storm (paragraph 3c).
Similarly, a "synthetic" 10-year northeaster-type storm was
analyzed, and showed no difference between ocean stillwater
levels and the computed interior pond level; both were
approximately 8 feet NGVD.

These analyses indicate a significant difference is
maintained between ocean and pond levels for a one-tide storm
event such as a hurricane, while prolonged storms like
northeasters result in lesser differences in elevations.
Ocean and pond levels egualize at about a 10-year northeaster
event, because pond levels "build up" during the several high
tides preceding the major portion of the storm. Since the
pond cannot totally drain, interior and ocean levels equalize
during the peak of the storm.



c. Beach/Dune_Overtopping. Historically, major wave

overtopping has occurred along the beach front at
Misquamicut. Analysis, based on available mapping and wave
runup data, indicate that overtopping begins at about a
10-year event, and major overtopping occurs for storms
greater than that.

_ The limited topographic mapping available indicates a

large section of the beach front has a top elevation greater
than 10 but less than 20 feet NGVD. The only section where -
detailed mapping is available (about 4,000 feet of beach
fronting Misquamicut), indicates that all top of beach front-
age is above elevation 10, with most at elevation 12 feet
NGVD or greater. Based on this, and wave runup information
provided by the Coastal Engineering Branch of Design Divi-
sion, it appears that no major covertopping would occur at
about a 20 percent chance (S5-year) flood event. Top of runup
for this event is elevation 9.0 feet NGVD, while top of runup
for a 10-year event is elevation 11.6 feet NGVD. This
indicates overtopping would occur during a 10-year event
since a large portion of the top of beach is between 10 and
12 feet NGVD. Also, major overtopping would be cccurring at
a 100-year event, as can be seen with the top of runup at
over 15 feet NGVD.

An attempt was made to estimate the magnitude of
overtopping for the 100 and 10-year events. UNET analysis
results for the recurring 1938 hurricane were reviewed,
and showed an interior pond level of elevation 7 feet NGVD,
resulting from flow through only the breachway. Experienced
levels within the pond were at elevation 11.8 feet NGVD (same
as stillwater). Assuming wave overtopping does not cause
pond levels to significantly exceed ocean stillwater levels
(pond and ocean levels were the same in 1938 and 1954), we
determined the regquired volume of overtopping to increase the
pond level from elevation 7 to 11.8 feet NGVD. This volume,
3,400 acre~feet (see area~-capacity curve on plate 2), was
assumed to occur over three hours during the storm's peak.

A triangular hydrograph, with a duration of three hours and
volume of 3,400 acre-feet, would have a peak discharge of
27,400 cfs. Evenly distributing this peak rate over approxi-
mately 12,000 feet of beach, gives a unit overtopping rate of
2.3 cfs/foot. This rate of overtopping was compared to
overtopping rates computed by the Coastal Engineering
Research Council (reference FDM #2, Hydrology and Hydraulics
Flood Damage Reduction Project, Saugus River and Tributaries,
Massachusetts, 1993, Appendix III) through detailed studies
along Revere Beach. CERC's maximum rates for a 100-year
storm, and no beach in front of the Revere seawall, ranged
from 2.4, to 3.0 cfs/foot of wall. Conditions at Revere's
seawall are not completely the same as those at Westerly's



beach; however, there are encugh similarities that our
computed 2.3 cfs/foot peak rate of overtopping for
Misquamicut appears reasonable.

This same analysis was conducted for a 10-year event,
using the same assumptions, and a unit rate of overtopping of
0.9 cfs/foot was determined. Again, this seems reasonable,
considering the small difference between top of the beach and
wave runup height.

d. Flood Stage Frequencies. Westerly's geographic
characteristics~-open ocean, Winnapaug Pond, and a beach area
experiencing wave runup and overtopping--mean that a single
stage~frequency curve cannot be developed that would apply to
all areas. Consequently, the study area was divided into
three zones, and separate frequency curves were developed for
each.

(1) Zone 1. This zone is located along the beach at
Misquamicut (see plate 1). A curve, as described in
paragraph 5, was developed and is shown on plate 7.

(2) Zone 2. This interior curve is for areas around
Winnapaug Pond and within the village of Misquamicut. Devel-
opment of the curve was aided by UNET analysis results,
together with surveyed high watermarks for historic events
(1938 and 1954). The adopted curve is shown on plates 8
through 11. -

(3)  Zone 3. This zone, along the beach/dune area,
is subject to wave overtopping. Stage frequencies for this
zone are presented as depth of flow over top of the beach/
dune, due to wave overtopping. The relationship was
developed by using the estimated maximum overtopping rates
(as discussed in paragraph 7¢), and an assumed velocity of
2 feet per second to get the depth of flow of water over the
land during peak overtopping. The adopted stage-frequency
relationship for zone 3 is shown on plate 12. If further
study is undertaken, more detailed analysis of this and other
zones will be required.

8. FLOOD CONTROL ALTERNATIVES

a. General. Flood damage studies have indicated that
the principal damage area within the study limits is the
village of Misquamicut. BAnalysis has indicated that flooding
to this area is caused by (1) high Winnapaug Pond levels,

{(2) overtopping of the fronting beach, and (3) waters
entering Misquamicut from the west, through Little Mashapaug
Pond. Flood control improvements to protect this area must
include a western dike; beach, dune or shorefront protection;
and a means to control Winnapaug Pond levels or prevent pond
water from entering Misquamicut. A sketch of possible
alternatives is shown on figure 1.
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b. PBeach/Dune System. This improvement would be to
prevent wave overtopping from entering Misquamicut. This
system would be accompanied by a western dike, and an eastern
dike or a control structure to limit Winnapaug Pond flood
levels. Using eastern and western dikes in combination with
the beach/dune system may require an interior drainage
pumping station and pressure conduit. This alternative would
be analyzed in detail during feasibility studies to assure
the two dikes would not increase interior flood levels in the
event the beach/dune system design is exceeded.

Modified stage frequencies, determined for this alterna-
tive for various levels of design, are shown on plates 8
through 11. 1In each case it was assumed that, when waves
overtopped the constructed beach/dune system (i.e., when the
design level of the beach is exceeded), interior flooding
quickly increased to levels that would have occurred under
preconstruction conditions.

c. JInlet Control at Weekapaug Breachway. An alternative
to the eastern dike, and a means to provide protection along

the entire perimeter of Winnapaug Pond, is to control tidal
inflow at the Weekapaug breachway. There is sufficient
storage capacity in the pond to safely store interior rain-
fall runoff during storm tides, provided a control structure
is closed before pond elevations exceed 2 to 3 feet NGVD.
Such a structure would prevent flood damages tc all interior
areas until the combination of ocean level and wave runup
exceeded beach/dune design levels. This alternative would
still require a western dike.

9. SUMMARY

Flooding conditions for the study area were evaluated at
a reconnaissance level of detail. These results can be used
to screen alternatives and determine if feasibility studies
are warranted.

These studies found that any plan to control flooding at
Misquamicut must include a dike or wall along the ocean and
on the west end of town near Little Mashapaug Pond. Addi-
tionally, because large amounts of flow enter through the
breachway at the east end of Winnapaug Pond, any plan to
provide more than minimal flood protection to Misquamicut
must either control flows through the breachway, or provide a
dike between Misquamicut and Winnapaug Pond. Finally, means
to control interior drainage during flood events should be
considered.

Results presented in this report can be further refined

during feasibility studies to develop more detailed plans for
flood control.

10
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X. ENVIRONMENTAL SETTING

1. Introduction

The town of Westerly is located in the southwest cormer of the State of
Rhode Island adjacent to Block Island Sound. The Pawcatuck River separates the
town of Westerly on the west from the State of Comnecticut. An area of beach
. ¥nown as Misquamicut Beach, and the residential area behind it has experienced
flood and storm damage. The east erd of Misgquamicut Beach is marked by the
Weekapaug Breachway. This breachway opens into Winnapaug Pond which is located
behind Misquamicut Beach. Commercial business areas are located to the east
and west of the Misquamicut State Beach. To the west of Winnapaug Pond lies a
low lying residential area and then Little Maschaug Pond (see Figure 1).

2. History of Project

The project area was studied by the Corps of Engineers for storm amd flood
damages in the late 1960's. The proposed project recommended dikes along the
west end of Winnapaug Pord and the east end of Little Maschauxy Pond. In
addition, sandfill, revetement, and groins would be placed along Misgquamicut
Beach to protect businesses and homes along the shore. This project was never
built and was eventually deauthorized in 1986.

3. Water Quality and Tide Level/Range

There is little, if any, heavy industry located in the Misguamicut area.
There are, however, several golf courses which surround Little Maschaug Pond
and Winnapaug Pond. Overall the water quality of the ponds is considered to be
high. They are classified as an Outstanding National Resource (ONR), according
to the State of Rhode Island, Division of Water Resaurces. The ponds are :
considered to have a substantial wildlife value. :

The waters of Block Island Sound off the shores of Misquamicut Beach are
rated SA. This is the highest water quality level and is considered to have
good aesthetic, wildlife, ard recreational value.

The mean tide level for Misquamicut Beach is 1.5 feet. The mean tidal
range is 2.6 feet and the mean spring tidal range is 3.1 feet, Winnapaug Pond
is comnected to Block Island Sound by the Weekapaug Breachway. The level of
the pond fluctuates with the tides and is particularly susceptible to storms.
Although lLittle Maschaug Pond is not connected to Block Island Sound, it does
receive overtopping water from storms in the Socurd. This fills the pond which
spills into the residential area to the east and the golf course to the north.

4, Sediment Quality
Misguamicut Beach is a barrier beach composed of fine to coarse grained
sand with some areas containing pebbles, Littoral drift carries sand from the

Pawtucket River/Watch Hill area from the west along the shore to the east.
Scme of this sand is deposited along Misquamicut Beach.
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The tidal flows from the Weekapaug Breachway into Winnapaug Pord influences
bottam camposition (Delancey and Ganz, 1981). Bottom camposition ranges from
hard-packed sand ard gravel to soft organic mxd. The southern shore along the
barrier beach and the eastern deltas are exclusively sand. The western and
central parts of the pond have portions of mud stabilized by dense eelgrass
beds. The interface between these grassy mxd and sandy regions consists of
areas with silty-sand bottoms.

Seven cores were taken from Winnapaug Pond by the Corps of Engineers to
determine if the material would be suitable for beach nourishment or dike
formation. The samples revealed materijal with a layer of sand over a layer of
organic or glacial till material. The material is expected to be relatively
free of contaminants except for fertilizers and herbicides carried in the
runoff from the golf courses and hames surrcunding the pord.

5. Adquatic Resources
a. Eelgrass Beds

Eelgrass Zostera marina beds are reported in Winnapaug Pond. They are
located in the mddy areas located in the western and central area of the pord
(Delancey and Ganz, 1981). However, the size and density of these beds is
declining due to the restricted flushing in the pond (Ganz, pers. comm., 1993).

b. Shellifish (Molluscan and Crustacean)

metothelackofhaxdsubstrate including rocks, lobsters Homarus

americanus are not prevalent in the project area. There is a rock reef (piles)
approximately 200 yards to one-half mile offshore that supports some finfish
habitat and could provide some habitat for lobsters. :

surf clams are located offshore of Misguamicut Beach. No commercial
shellfish species are known to occur on Misquamicut Beach. Random rakings on
the beach did not reveal any shellfish.

Several species of commercial shellfish exist in Winnapaug Pond. They are
at reduced levels though, from overharvesting, negligible recruitment to

ficheries, and changes in substrata that resulted in limited suitable habitats
(Waggett, 1992). The quahog Mercenaria mercenaria is the most abundant

shellfish species surveyed in the pond (Waggett, 1992). Although the qushog is
the most aburdant shellfish in the pond, the density of this shellfish is low;
0.54 per square meter in 1989. This shellfish is found in the middle and
western end of the pond. Softshell clam Mya arenaria was the second most
aburdant shellfish surveyed in 1981. The mean density of this clam was very
low: 0.04 clams per square meter, Other shellfish reported to inhabit the pond
in very low densities is the oyster Crassostrea virginica and the bay scallop
Argopecten jrradians. A shellfish management area is located on the north
shore of the porxi. This area has been seeded with quahogs and oysters but is
not very productive.

c. Finfish
Typical sport fish found offshore near the rock reef (rock piles) are saup
-2-



Stenotomis chrysops, tautog Tautoga onitis, black sea bass Centropristis
striata, striped bass Morone saxatilis, and bluefish Pomatomus saltagg In
season, winter flourder Pseudopleurone Pseudggleumnectas americanus and fluke Paralichthys
cblonqus can also be found (Ganz, pers., comm., 9/29/93). .

Winnapaug Pond supports a variety of finfish through various stages of
life. The pond serves as a nursexy for several larval and juvenile fish.
Approximately 40 different species have been collected from Winnapawy Pond.
Some of these species include winter flounder, tautog, herring Alosa
white perch Morone americana, bluefish, cunner Tautogolabrus adspersus.

6. Terrestrial Resources

Miscunamicut Beach is a barrier beach affronting a large estuarine pond.
Dunes created by wind blown sand on the beach are largest at the east end of
the beach, presumably because that is the direction of littoral drift. The
vegetation along the dune consists of American beach grass Ammophila

breviligulata, beach rose Rosa rugosa, beachpea.litmu_s_s.o-.ardm
species.
Typical saltmarsh vegetation (Spartina spp., Phragmities sp.) inhabits the

edge of Winnapaug Pond. A deer was cbserved in this area. It has alsc been
identified as a fall and spring migratory waterfowl and shorebird habitat, and
is the northern limit for gadwall Anas strepera (U.S. Fish and Wildlife Sexvice
letter dated Sept. 10, 1993). Little Maschaug Pond also has a thin edge of
wetlands species. This pond is mostly freshwater though. Both ponds are
surrcunded by golf courses, residential ard husiness establishments.

7. Endangered, Threatened, and Rare Species

The Federally listed threatened Atlantic coast piping plover is known to
nest on the outer beach of Maschaug Pond and Little Maschaug Porxd. Except for
the occasional transient endangered bald eagles or peregrine falcons, no other
Federally listed or proposed threatened and endangered species under the
jurisdiction of the U.S. Fish and Wildlife Service occurs in the project area
(letter dated Sept. 10, 1993). Federally listed species under the jurisdiction
of the National Marine Fisheries Service (NMFS) that may occur in the project
area during the summer include the endangered leatherback, Kemp's ridley,
green, ard threatened loggerhead sea turtles.

The seaside sparrow is a State Species of Concern. This species nests in
the saltmarsh along Wimmapaug Pond. It arrives in late April to nest and
leaves the end of September., Ancther gspecies, the northern blazing star, used
to occoupy the edge of the dune, but no longer occurs in the project area
(Enser, pers. camm., 10/5/93).

8. Historical and Archaeological Rescurces

The proposed project area consists of a barrier beach prone to coastal
flooding and storm damages from Misquamicut Beach by way of Little Maschaug
Pornd on the west and from the Weekapaug Breachway on the east. Homes within
the stidy area are being flocded from both the eastern and western limits of
the proposed project area. The homes subject to this investigation are a part
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protect the commercial structures located west of Misquamicut State Beach. The
dikes would protect the Misguamicut residential area from flooding caused by
increased water levels in Winnapaug Pond and Little Maschaug Pond. The 4000!
beach of Alternative A would alsc provide increased recreational beach space in

the study area.

The second alternative, Altermative B, consists of the construction of a
9200' beach stretching from Little Maschaug Pond in the west to the high dunes
east of Misquamicut State Beach, and the construction of two dikes, one on each
side of the Misquamicut residential area, as in Altermative A. The 9200' beach
would protect the commercial structures located on both the east and west sides
of Miscquamicut State Beach, and would also increase the size of the state
beach. The 9200' beach would also prevent some flooding in the entire study
area, by reducing the overwash over the dunes. The dikes would provide
additional protection to the Misquamicut residential area from flooding from
Winnapaug Pond and Little Maschaug Pond. This altermative would also provide
mcreasedrecreatlonalbead)spacemthestudyarea

The third alternative, Alternative C, is similar to Alternative B, in that
it consists of the construction of a 9200' beach, but includes the construction
of a tide gate at the entrance to Winnapaug Pond, in the Weekapaug Breachway,
instead of the construction of dikes, tc reduce the flooding in the study area
caused by increased water levels in Winnapaug Pond.

The fourth alternative, Alternative D, consists of the construction of a
9200' beach, and consists of elevating the houses in the Misquamicut
residential area to above the 100 year flood elevation.

For Altermatives A, B, and C, several increments of the level of protectlon
that could be provided, were examined. Increments were examined for
Alternatives A, B, and C that would provide protection against a 10 year event,
against a 25 year event, against a 50 year event, and against a 100 year
event. For Alternative D, only a 100 year level of protection was examined,
since house raisirgs traditionally consist of raising the house to 1' above the
100 year flood elevation.

Benefit Categories Examined

In analyzing the National Economic Development benefits which would be
achieved by providing protection to the study area, the economic analysis was
separated into three sections, the backshore analysis, the shorefront analysis,
ard the recreation analysis. In the backshore analysis, flood damage reduction
benefits were estimated for the backshore part of the study area. The
backshore area, which is the part of the study area located behind the
structures along Atlantic Averue, is subject to damage from high stillwater
flooding elevations. In the shorefront analysis, storm damage reduction
benefits were estimated for the structures located on both sides of Atlantic
Avenue. The shorefront area is different fram the backshore area in that it
experiences damages from direct ocean attack, damages which include many
flooding-type damages, but which also include damages caused by water caming
over the dunes and the forces of the waves themselves, and thus the damages are
not related only to the stillwater floodirgy elevations as they are in the
backshore area. The structures located on the pond side of Atlantic Avenue in
front of the pond could likely have a large portion of their damages
attributable to the flooding of Winnapaug Pond. However, this was determined
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Winnapaug Pond. This pord was suggested as sand source since much of the sand
deposited into the pond is from littoral drift material entering in through the
breachway. Locals have also stated that sand is also deposited in the pond by
hurricane and storm overwash. The result is that the pond has become stagnant
from the lack of flushing (Ganz, pers. corm. 1993). Iocals feel that the
removal of this sand would increase the biological productivity of the pord.
However, test results to date have not determined whether or not Winnapaug Pord
is a suitable sand source for beachfill.

The use of an offshore bar as nourishment material was also considered.
Only sources of sand that would not diminish the protection samd bars afford
coastlines would be considered.

Sand from an upland source is also being investigated.
a. Physical and Chemical Impacts

The physical and chemical impacts are deperndent on the alternative(s)
selected. Physical impacts associated with the beach alternative would include
temporary impacts from placement of sand on the beach. This activity would
cause some localized increase in suspended solids in the adjacent water body.
Turbidity would cease shortly after construction was camplete. The
construction of groins, if any, could potentially effect the areas downstream
by reducing the amount of material transported by littoral drift. Based on
discussions with RIDEM, groins are no longer being considered. :

An artificial reef placed offshore would deflect waves coming in shore.
The result is an increase in the amount of sand deposited onshore. This would
widen the beach and decrease storm wave damage.

Some turbidity would result from removal of sand from aquatic sources.
Potential sources of sand include Winnapaug Pond ard offshore sandbars in Block
Island Scund. The area of turbidity should be small if a hydraulic dredge is
used. Turbidity would cease quickly once construction stopped due to the
coarse grained nature of the sediment. All sand sources would contain low
levels, if any, of contaminants. .

~ Placement of a dike or flood wall along the east side of Little Maschaug
Pord and the west side of Winnapaug Pond would have no or minimal impact on
circulation in either pords, except for one dike alternative. This dike
altemative would transect Little Maschaug Pond, essentially dividing the pand
in half, is no longer being considered.

». Biolcgical Impacts

The backshore of Misquamicut Beach contains a narrow strip of dune
in-between and in front of businesses and homes. The vegetation along the dune
consists of American beach grass Ammophila breviligulata, beach rose, Rosa
rugosa, beach pea lathyrus sp., and other species. No commercial shellfish
species inhabit the intertidal area of the beach. The benthic fauna on this
beach is not expected to be high due to the coarse grained material and high
exposure to ocean waves. Impacts to bioclogical resources on Misquamicut Beach
should be minimal.
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Offshore impacts from turbidity would be small. No cammercial shellfish
species occur in the subtidal area immediately adjacent to the beach., In
addition, finfish species and other mcbile fauna, such as crabs or lobsters,
would be expected to move from the area of disturbance. Potential impacts
could occur if the offshore source of sard is also surf clam habitat.

: Inpacts to the bioclogical resources in Winnapaug Pond could develop if it
. is used as a source of sand. However there is also a potential benefit to

rescurces mthepordbecausethe flushmgratecmld:l.ncrease Iocals feel

that this would improve the habitat for many species living in the pond. A

- tidal gate across the breachway would constrict tidal flows in and out of the

- pord, unless the entire breachway was resized.

More permanent impacts would ccour in the two ponds if the dike or
floodwall aligmments are located within the aquatic environment. There would
be permanent loss of subtidal, bottom and/or intertidal habitat. This could
reduce the water quallty in t.he pond and decrease same biological
productivity. Moving the aligrments upland would have permanent upland habitat
loss. However, much of the upland has been disturbed by business or hames.
Some aligrments could permanently displace hames or businesses.

c. Endangered, Threatened and Rare Species Impacts

Potential impacts to Federally listed and State listed species could occur
from the proposed project. Piping plover nests on the barrier beach to the
west of Misquamicut Beach., Dike or flood wall alignments for Little Maschaug
Pond would need to avoid this impact. In addition, the seaside sparrow, a
State species of concern hests in the high marsh area on the south side of
Winnapaug Pond. A dike or flood wall aligmment on the west side of Winnapaug
Pord is not expected to inpact this species but would have to be looked at more
closely, if necessary, in the Feasibility stage.

Activities offshore, such as sand mining or artificial reef construction,
could have an impact on several Federally listed sea turtles. However this
impact could be avoided by limiting construction activity to periods when the
turtles are not in the area. -

d. Historic and Archaeological Impacts

The placement of beachfill aleng Misguamicut Beach, as well as the
structural alternmatives of a wall, dike, or tide gate at the eastern and
western limits of the study area should not impact cultural rescurces. These
areas have prevz.ously been disturbed by construction, erosional or other
related activity. Areas chosen as suitable for beachfill would have to be
investigated for their possible cultural resource potential. The raising of
homes within the Misquamicut Historic District could potentially impact
s:.gm.flcant historical rescurces. If this project proceeds to a further stage
in the planning process, then a detailed plan would be selected. At that time,
this plan would be nwestlgated for its potential effect upon historic or
archaeoloqmal resources. = The Rhode Island State H:Lstorlc Preservatlon Office
is expected to concur with these determinations.



3, Coordination

This project was coordinated with local, State, and Federal agencies., A
site visit was held on September 1, 1993 in which the public and agency staff
were invited to learn about the proposed project and provide input to the
various alternatives. Due to the large number of people at this meeting a
second meeting with State agencies was held on September 24, 1993. Information
was exchanged between the different agencies and researchers. To facilitate
recammendations on the different altermatives a third meeting was held on
September 29, 1993 to "walk through" the proposed dike and flood wall
alignments, Information gained from these meetings were used to eliminate
alternatives which would not meet the necessary permit and envirommental

requirements.

The following agencies were coordinated with either through a letter or
through meetings.

Federal

U.S. Envirommental Protection Agency
U.S. Fish and wildlife Service
National Marine Fisheries Service

State

Rhode Island Natural Heritage Program
Rhode Island Historical Office
Rhode Island Department of Envirornmental Management,
Division of Water Resources
Office of Envirommental Coordination
Division of Coastal Resaurces
Division of Fish and Wildlife
Rhode Island Department of Administration
Coastal Resources Management Council

Local

Westerly Planning Zone Office
Westerly Town Manager
Branford Fire Department
Dunns Cormers Fire Department
Misquamicut Fire Department
Watch Hill Fire Department
Westerly Fire Department
Weekapaug Fire Department

Other

Misquamicut Businessman's Association
Salt Pond Watcher of Rhode Island
Save Our Shores
Weekapaug Beach Association
Westerly Residents for Thoughtful Development
University of Rhode Island
-



4. Recamendations

Based on discussions with particular agencies and pertmerrt requlations,
the following recommendations are made for the proposed project:

Both Little Maschaug Pond and Winnapaug Pond waters are classified as an
Outstanding Natural Resource. It is also identified as important habitat for
wildlife and other natural resocurces. No degradation of these waters is
allowed. Because of this distinction, fill in any amcunt in either pond, will
not be permitable (WAITING FCR IETTER FROM DEM TO CONFIRM). Therefore all dike
and flood wall alternmatives need to be located outside the aquat:.c
envircrment. In addition, the 404 (b) (1) guidelines under the Clean Water aAct
would require that all non-agquatic alternatives with minimal upland impact,
such as house raising, be evaluated first,

Coastal Resources Management Council regulations support nonstructural
methods over structural methods for work in the coastal zone. Beach
nourishment is preferable for storm wave reduction on Misquamicut Beach. The
State and local officials would desire the use of Winnapaug Pond as a source of
beach material. However, timing would be critical to natural resources in the
pord. Generally the late spring and the summer would not be suitable for
construction. Winter flounder is also reported to spawn in Winnapaug Pond. If
this is a significant population and construction impacts would occur, then
construction may need to occur after September and before February 1 to avoid
all of the above impacts.

Impacts to aveid threatened, endangered and rare species can be
accamplished by limiting the construction window, or placing constructien
activity away from these species when they are in the project area. The time
period for piping plovers and seaside sparrm*s are April to September, and the
sea turtles to the summer months.

Impacts to cultural resources would need to investigated further in the
Feasibility study. In particular, house yaising could impact the historical
quality of the Misquamicut Historical District. There is a potential conflict
between the Clean Water Act which requires investigating other practicable

_alternatives first before allowing fill into waters and wetlands of the United
States, pertinent Rhode Island regulations, and the National Historic

Preservation Act which is intended to reduce or prevent impacts to cultural
resources. Other sand scurces will have to be investigated for historical or
archaeological potential.

Requlatory Division sent a letter to the Town of Westerly, Director of
Public Works on May 19, 1993. Regulatory Division expressed concern that £ill
may have been placed below the extreme high tide line at Misquamia:t Beach to
alleviate beach ercsion problems without a Corps permlt. Discussions with
Denise Leonard (Regulatory Division, Oct. 27, 1993) indicated that results of
their inquiry was inconclusive and that no further action would be taken.
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“,mwca,.% UNITED STATES DEPARTMENT OF COMMERCE

§ . National Oceanic and Atmospheric Administration
N R NATIONAL MARINE FISHERIES SERVICE
NORTHEAST REGION
ﬁ’g% ,j One Blackburn Drive
Gloucestar, MA 01930
S
Mr. Joseph L. Ignazio ocT 12

Director of Planning
New England Division
Army Corps of Engineers
424 Trapelo Road
Waltham, MA 02254-9149

Dear Mr. Ignazio:

In response to discussions with Ms. Demos of your staff, Ms.
Colleen Coogan, of my staff, has reviewed the Beach Erosion
control Study for Misquimicut Beach in Westerly, Rhode Islandg.

We have determined that, dependant on final plans, the project is
not likely to adversely affect endangered or threatened species
that may be present in the project area. Further consultation
pursuant to Section 7 of the Endangered Species Act may be
necessary, however, if the results of further study identifies
sand from offshore borrow areas as the preferred source for beach
£111 material. Use of hopper dredges during warm water periods
(June through November) may lethally take sea turtles that
seasonally occur in Block Island Sound, offshore of Misquimicut
Beach.

Notification of the potential occurrence of the endangered
leatherback sea turtle (Dermochelys coriacea) in the project area
was forwarded to you by our Milford, Connecticut staff in a
letter dated September 10, 1993. Additional listed species that
may transit through the Block Island Sound during summer months
include endangered Kemp's ridley (lLepidochelys kempi), green
(Chelonia mydas), and threatened loggerhead (Caretta caretta) sea
turtles. These turtles are benthic feeders and are especially
susceptible to the hopper dredge's quick moving dredge head.
Leatherbacks, which forage primarily on jellyfish throughout the
water column, are not often adversely affected by hopper dredges.

Alternatives evaluated in the study, according to your August 13,
1993 letter, include acquisition of sand from a saltwater pond
behind the beach as well as construction of a revetment, groin,
dike, and/or breakwater. These activities are not likely to
adversely affect leatherbacks or any other listed species of sea
turtles.

Ms. Demos has indicated that preliminary study results show the
saltwater pond may nct be a suitable source for beach fill
material, therefore, offshore borrow areas may be considered as
alternate sources. As discussed above and in the attached report
from the Waterways Experiment Station, hopper dredges deployed in




areas where sea turtles occur can lethally take turtles by
entrainment in the draghead. 1If a hopper dredge is to be used in
Block Island Sound between June and November, a formal Section 7
consultation would be required. Use of a clamshell dredge during
that period, or dredging from December through May would preclude
adverse affects to listed species and eliminate the need for a
formal consultation pursuant to Section 7 of the Endangered
Species Act. :

In addition to our responsibilities under the Endangered Species
Act, NMFS is concerned about affects to all living marine
resources. Our Habitat Conservation staff has expressed a need
for additional information regarding the specific actions being
considered, especially the possibility of dike construction. The
potential for affecting wetlands and submerged aquatic vegetation
in areas such as Little Maschaug Pond are of particular concern.
As a result of these concerns, we would appreciate continued
updates on the recommendations resulting from the on-going Beach
Erosion Control study at Misquimicut Beach.

In summary, if final project plans do not include dredging of
borrow areas in the Block Island Sound by hopper dredge in warm
water months (June through November), the Misquimicut Beach
Erosion project is not likely to adversely affect listed species
and no further consultation is needed pursuant to Section 7 of
the Endangered Species Act. However, review of the results of

~ the Misquimicut study may result in additional recommendations
from NMFS staff regarding other living marine resources. Please
call Colleen Coogan (508 281-9291) if you have any questions
regarding the ESA consultation process, or Michael Ludwig (203
783-4200) for discussion regarding impacts to living marine
resources. A

Sincerely

£;chard B. Roe

Regiconal Director

Attachment

cc: Ludwig
Demos, COE



RHODE ISLAND MOBILE SPORTFISHERMEN, INC.

P.O. BOX 281 WESTERLY, RHODE ISLAND 02891
September 29, 1993-

Colonel Brink P. Miller

-DPivison Engineer, U,S5. Army Corps of Engineers
424 Trapelo Rd.

Waltham, Ma. 02254~9149

Dear Bir: .

I am writing as president of the Rhode Island Mobile
Sportfishermen, a saltwater fishing club of approximately 500 members. We
are very concerned about the present interest in rebuilding the beaches
along Misquamicut Beach in Westerly, Rhode Island.

At a recent meeting attended by State and Town officials, the
general public and the Corps of Engineers, there was discussion on several
methods of rebuilding these beach areas. We wish to make known our
concerns and the concerns of the general public.

The placement of groins was one method talked about. This method
raises several questions. What becomes of our Rhode Island constitutional
.rights to lateral passage? When groins are placed, they disrupt the
natural movement of sand that runs up and down the beach as well as in and
out. These groins do trap sand on the upstream side, but they rob sand
from the downstream areas. How far and how many groins would we have to
pay for and still not get the desired results? Sea walls should not be
used because they steepen the beach and cause more erosion at either end
and then must be continually extended. Hard stabilization is not
ecologically or economically sound.

Another method mentioned was that of dredging sand from the
bottom of the adjacent salt pond and using that fill to replenish the
beach. It was described as ending up as a much wider beach than is there
now. In Rhode Island, Tilled lands would come under the public trust
doctrine and be opened to the public. We do not think this would suit the
present owners. Another concern is how safe is the fill that is on the
bottom of the pond? Many forms of wild life are in trouble now from
pollution.

The use of offshore barriers was alsc mentioned as a possible
way to break up wave action %o slow damage. I have not seen any studies
that show this to be a good solution. I have seen reports that say these
have limited temporary value. At times of large storms, these barriers
have broken up and ended up as litter on the beaches.

I realize that people wish to protect their property but we do
not feel that anything should be done that restricts the natural dynamics
that occur on a barrier beach. ‘

We would like to be kept informed of “any public hearings and
further plans for werk in this area. Thank you for your consideration of
this request.

Sincergly,

— CP2pye
FPresident,
Rhode Island Mobile Sportfishermen

cc: Westerly Town Council,State Senator Dennis Algiere
Dave Borden, D.E.M,.
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- Spptember 21, 1993

Mr. Joseph L. Ignazio
Director of Pianning
Department of the Army
New England Division Corps of Engineers
424 Trapelo Road
Waltham, Massachusetts 02254-9149

Dear Mr, Ignazio:

This letter is in response to the regquest for comments regarding the proposed
project for beach erosion control at Misquamicut Beach in Westerly, Rhode
Istand. The comments below were developed at the regular monthly meeting of
the Westerly Conservation Commission, September 21st. Although the comments
were requested by September 7th in your letter to various agencies (August 31,
1993), Ms. Cathy Demos verbally extended this date (ASAP) at the September ist
meeting at Misquamicut. '

At this time we can not be very specific on each of the alternatives being
evaluated due to their lack of detail. The following information, concerns,
questions, etc, are offered so that the process will not overlook items we
feel are important.

1. Limited reconstruction of the beach may be beneficial using dredged
* material from the adjacent pond as Tong as contaminants that may be in
place are not released to the environment.

2. Any tidal gates installed at the breachway should not interfere with
existing boating and recreational fishing and should not create adverse
effects on the pond's fishery.

3. 1In general the RI CRMC prohibits the installation of hard structure for
good reason. In your evaluation of the use of these types of structures,
. the effects of deflected energy to areas adjacent to the study area
should be considered.

4. Some of the hard structure proposed would 1imit and even eliminate
lateral access along the beach front that the public currently enjoys and
is granted by Taw. To take away this privilege is to significantly
reduce the quality of 1ife of persons using this prime natural resource.



Town of Westerly, R. 1.

CONSERVATION COMMISSION

) Page 2

5. The dike mentioned at the western extremity again should not Timit public
access that currently exists.

6. The project engineer, Dave Larson, discussed plans to widen the beach.
To what extent is unknown. We are aware that there is a natural rock
reef parallel to shore a short distance offshore (100 yards X). This
reef 1ikely harbors marine 1ife which in turn attracts gamefish helping
to make this area a prime recreational fishing area.

7. The artificial reef concept seems risky and unproved for this location.
The public travels to this area to enjoy the natural wave action for
swimming, surfing, boogie boarding and surf boarding. These activities
may be curtailed thereby adversely affecting the public's enjoyment and
businesses relying on their patronage.

The undersigned and two other commission members attended the September 1st
briefing. It was apparent the Corps' personnel were not familiar with the
area and did not have all the information needed to factor in all the public's
needs and concerns. It is disturbing to find your study in following federal
guidelines does not account for recreational values. We feel this is very
important to the town': quality of Tife as well as fmpacts to the local
economy. The public using this beach area supports various businesses, e.g.
fisher persons support tackle/bait businesses, motels, restaurants, stores,
gasoline stations, etc. This should be factored into your cost/benefit ratio.

We are ready to assist the effort to properly protect this natural resource.
Please utilize the considerable knowledge that exists with our Conservation
Comnission members, We look forward to working with you.

Very truly yours,

l

Joseph H, Dawson
Chairman,
Westerly Conservation Commission

c/o Westerly Town Hall
45 Broad Street
Westerly, R.I. 02891

xc: Town Council, Attn: R. Comolli, Chairman
Town Manager
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%‘ UNITED STATES DEPARTMENT OF COMMERCE

=N National Oceanic and Atmospheric Administration
Hﬂ ,49’ NATIONAL MARINE FISHERIES SERVICE
Habitat & Protected

Resources Division
Milford Laboratory
Milford, Connecticut 06460-6499

rares o

September 10, 1993

Mr. Joseph L. Ignazio

Director of Planning

New England Division

Army Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Mr. Ignazio:

We have reviewed the information regarding the Beach Erosion
Control Study for Misquimicut Beach at Westerly, Rhode Island. The
use of Winnapaug Pond as a source of beach material, the nature of
the activities proposed for the ocean face erosion control and the
probable presence of leatherback sea turtles (Dermochelys coriacea)
protected under the Endangered Species Act (ESA) are all issues of
concern to the National Marine Fisheries Service. Additionally,
the use of a dike in the mix of potential options for beach erosion
control requires explanation.

The endangered leatherback sea turtle occupies coastal waters
of Rhode Island during the summer months, foraging for jellyfish.

Its presence in the project area engenders assessment under Section
7 of EBSA.

Should you wish to discuss this matter please contact Colleen
Coogan at (508) 281-9291 or me at (203) 783-4200.

Michael Ludwig
Fishery Biologist




STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

COASTAL RESOURCES MANAGEMENT COUNCIL
Oliver H. Stedman Government Center

4808 Tower Hill Road

Wakefield, R.1. 02879-1900

(401) 277-2476

Department of the Army

New England Division, Corps of Engineers

Mr. Joseph Ignazio, Director of Planning

Impact Analysis Division September 10, 1993
424 Trapelo Road

Waltham, MA 02254-9149

Dear Mr. Ignazio: ,

The Coastal Resources Management Council (CRMC) appreciated the invitation to the
Ammy Corps preliminary assessment meeting for Misquamicutt Beach, on September the 1,
1993; At this time, it would appear that a number of projects are under consideration by the
Corps. We realize that both flooding and storm damage concerns need to be addressed, but as
managers of the State’s coastal resources, we have concems regarding how this is approached.

First, let me say that coordination with the Town of Westerly is imperative for the
rectification of the flooding problems. Currently, the town drainage system collects the water
that pools in the low-lying neighborhood at the western end of the study area, and channels it
towards Winnapaug Pond. Clogging and insufficient operation of this system, coupled by tbe
storm overwash and heavy rains, caused the Town to conduct vapermitted work to alleviate the
flooding situation. As a result, the Town is currently under a consent agreement with the
CRMC, to provide a new drainage design for an ocean outfall, that will ultimately replace the
outdated, and overloaded pond discharge system. This outfall system may invoive pumping
stations, and redirection of flow to the western end of Atlantic Avenue. Any efforts by the
Corps to improve flooding and drainage would not work in isolation from the existing plans of
the Town of Westerly. In addition, the proposed dike system at the western end of the study
area should also be designed and considered in conjunction with the Town’s drainage project,
to ensure that the project accomplishes the goal of rectifying flooding and drainage inadequacies.
The dike would most likely need to tie in to the dune or shore at or near where an ocean outfall
pipe might be. '

¥or your information, the golf course that lies just north of Little Mashaug Pond, is also
attempting to correct flooding problems of its own, and is expected to propose some sort of
project shortly. Should a dike be considered an appropriate solution to halt the storm washover
that enters into this neighborhood through Little Mashaug Pond, the CRMC will review the
construction details at the appropriate time.



Massive beachfill is our preferred option for the length of Misquamicutt Beach, so that
the barrier beach can retain its natural appearance and function. In fact, under our current
policies, structural shoreline protection is prohibited. Therefore, unless strong justification can
be provided for the selection of revetments, seawalls, riprap, or any other hardened structure
along the length of the beachface, it is strongly discouraged at this time. The merit of placing
a series of groins or jetties is also strongly questioned, due to the decreased recreational effects,
and the potential to damage other beach areas along the South Shore, such as Green Hill and
Matunick Beach, which can ill afford sand loss. We are of the opinion that beachfill is needed
to widen the beachface, and to raise the height of the overall beach profile. However, we will
require that where such a project benefits private property, a public access easement or right-of-
way agreement is stipulated as a condition of the project. This will be a high priority for CRMC
and the State as we review the public benefits and merits of this project.

The CRMC is not in opposition to the use of Winnapaug Pond as a sediment source. In
addition to the sediment sampling of the pond, I suggest you review the material Art Ganz,
Senior Shellfish Biologist, has provided. If a habitat restoration project for the pond can be
coordinated with Corps removal of sediment, the CRMC would encourage and assist these
efforts. The local Salt Ponds Coalition, The Sounds Conservancy, and RI Department of
Environmental Management’s Division of Fish, Wildlife, aaand Estuarine Resources, may all
assist towards this end. .

I appreciate the opportunity to comment on some of the potential methods to facilitate this
project. Let me assure you that the CRMC will assist you in any way possible, as this study,
and hopefully this project, proceeds. If you have any questions regarding our comments, please
call me, or Donna Doyle, at 401-277-2476.

Sincerely,

[ A6

Grover J. Fugidte, utive Director
Coastal Resources Management Council

GJF/did



United States Department of the Interior

FISH AND WILDLIFE SERVICE
~ New England Field Offices
400 Ralph Pili Marketplace
22 Bridge Street, Unit #1
Concord, New Hampshire 03301-4901 ~

Joseph L. Ignazio t September 10, 1993
Planning Directorate

Army Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Ve

ATIN: Impact Analysis Division
Dear Mr. Ignazio:

This respands to your letter dated August 13, 1993 requesting infarmation on
the presence of Federally listed and and proposed endangered or threatensd
species in relation to the proposed recomnaissance Section 103, Beach
Erosion Control study for Misquimicut Beach in Westerly, Rhode Island., The
following comments are also provided in accordance with the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et seq.).

The most significant natural resource in this area is Winnapaug Pond. This
area provides important habitat for many species of coastal fish and
wildlife. It has been identified as winter flourder spawning and wintering
habitat, fall and spring migratcory waterfowl and sherebird habitat, amd is
the mrt‘nem limit for Gadwall (Anas strepera).

Based on information cwrrently available to us, the Federally listed
threatened Atlantic coast piping plover (Charadrius melodus) is known to
nest on the ocuter beach of Maschaug Pond and Little Maschaug Pond, at the
western end of the study area. No other Federally listed or proposed
threatened and endangered species under the jurisdiction of the U.S. Fish
and wildlife Servicearekrmmtooca.mintheprojectarea, with the
exception of occasiocnal transient endangered bald eagles (Haliaeetus
leucocephalus) or pe.regrme falcons (Falco peregrinus anatum). However, a
candidate Category 2' and State listed endangered plant, the Northern
blazing star, is found in the proposed project area. The seaside sparrow
{Ammospiza naritim), a State Species of Concerm, is known to hreed in this
area. We suggest that you contact Chris Raithel, Division of Fish and
wildlife, Box 218, W. Kingston, RI 02892, 401-789-0281 for information an
the piping plover and Rick Enser of the Rhode Island Natural Heritage
Program at 83 Park St., Providence, RI 02903, telephone 401/277-2776, for
information on state listed species that may be present.

! Information is available which indicates that proposing to list as
endangered or.threatened is possibly appropriate but for which conclusive
data are not currently available to support proposed rules.



-

Itismnlearfrunthemfomatimprondedintheletterwhatspecific
" alternatives will be recamnended., Without mare detailed infarmation, it is
rbtpossmletodetermnxethempactstoflshmﬂwlldliferesumtrun
this project. The study should evaluate a full spectrum of alternatives for
the project and provide an extensive discussion of the various alternatives
ard their envirommental impacts. In most cases, the Service favars
ronstruchral versus structural alternatives. Dredging in the Winnapaug
Pond should be avoided, unless it can be shown to improve or restare
habitat. The Service will make more detailed comments upon receiving a copy
of the reconnaissance Section 103, Beach Erosion Control Study.

Charnges to the beach fronting Maschaug Pond or Little Maschaug Pond
resulting from any of the proposed alternatives may adversely affect nesting
piping plover habitat. Altermatives including the construction of groins
and dikes should carefully consider how these structires impact nearby
beaches.

A list of Federally designated endangered and threatened species in Rhode
Islard is inclwded for your information. Thank you for your cocperation and
please contact Susi von Oettingen of this office on endangered species
issues at (603) 225-1411; on issues concerning the Fish and Wildlife
Coordination Act, please contact Gregory Mamnesto of our Rhode Islard Field
Office at 401-364-9124.

Sincerely yoars,

N < B - o

Gordm.E. Beckett
Supervisor .
New Englard Field Offices

Inclosure



APPENDIX C
- ECONOMIC ANALYSIS



Miscuamicut Beach
Westerly, Rhode Island
Section 103 Reconnaissance Study
Econanics Appendix

Introduction

The purpose of this apperdix is to estimate the National Econamic
Development benefits of providing flood and storm damage protection to the
Misquamicut Beach area in the town of Westerly, Rhode Island. The town of
Westerly is located in the southwestern-most corner of Rhode Island, on the
border of Comnecticut. This appendix includes a description of the study area,
a description of past and potential flood ard storm damages in the study area,
estimates of the recurring and expected annual flood and storm damages, and the
calcaulation of anmial benefits of the alternative protection plans examined.
The analysis contained in this appendix was performed at the reconnaissance
level of detail.

Methodoloqy

The purpose of this appendix is to calculate the econcomic benefits of
providing flood and storm damage protection to the study area, in order to
evaluate whether proposed improvement plans are economically feasible. A
proposed project is considered economically feasible if it has a benefit to
cost ratio equal to or greater than 1, that is, if the benefits of the project
equal or cutweigh the costs of the project. In a general sense, the economic
benefits of a project are determined by camparing the with project condition to
the without project condition, and evaluating the difference between the two
corditions. The benefits calaulated in this appendix are estimated based on
current Corps of Engineers guidelines, In accordance with Corps guidelines,
the primary benefits examined are those which are defined in Corps guidance as
National Economic Development (NED) benefits. NED benefits are defined as
increases in the net value of the national ocutput of goods and services.
According to current gquidance, only NED benefits can be counted against a
proposed project's costs to evaluate the project's economic feasibility. In
accordance with Corps guidelines, benefits are expressed in average annual
equivalent terms, based on the fiscal year 1993 federal interest rate for water
resources of 8 1/4 percent and a 50 year periocd of analysis. All benefits are
stated in 1993 prices.

Description of . Area

The study area consists of an approximately three mile stretch of shoreline
located on Block Island Sound in Westerly, Rhode Island, extending from Little
Maschau;PorﬂmthewesttotheWeekapaugBreaclmymtheeast A town road
called Atlantic Avenue runs along the shoreline for the entire length of the
study area. ‘The study area includes a densely developed residential area of
Westerly known as Misquamicut, which is located at the western end of the study
area, behind Atlantic Averue. The study area also includes Winnapaug Pord, a
large pord located behind Atlantic Averme, which stretches from the edge of the
Misquamicut residential area in the west to the Weekapaug Breachway in the
east, which is the eastern end of the study area. The Weekapaug Breachway
prcvides access to the pond. The study area also includes Misgquamicut State
Beach, a large, high quality beach which is a major recreational and tourist
attraction in the summer, and the Westerly town beach.

S



The town of Westerly is bordered to the north by the town of Hopkinton,
Rhode Island, to the east by the town of Charlestown, Rhode Island, to the
south by Block Island Sound, and to the west by the Pawcatuck River, which
forms the border between Rhode Island and Connecticut. The Misquamicut area of
Westerly is dominated by the summer recreation ard tourism attractions it
contains, including the beaches, boating opportunities in Block Island Sound,
and the large mmber of seasonal hotels, restaurants, night clubs, amusements,
and shops which are located along Atlantic Avenue. ‘Ihe residential section of
Misquamicut contains primarily single family hanes located in a relatively
densely developed grid of streets. The area contains both seasonal and
year-round homess.

Economic Settineg

According to the 1990 US Census, in 1990 Westerly had a total population of
21,605, and contained 10,521 housing units, of which 2,051 were seasonal
units. Employment in the town fluctuates significantly deperding on the time
of year, reflecting the increased employment in the summer months with the
sumer tourism and recreation related industries. In August, 1993, the most
recent month for which data was available, the total employment in the town of
Westerly was 11,206, and the town had an unemployment rate of 4.5 percent. In
March, 1993, which would reflect winter-level employment, total employment in
the town was 6,425. Of the total employment of 6,425, the largest employment
sectors were the service sector, the retail trade sector, and the manufacturing
sector. The employment by sector for March, 1993 in Westerly is shown below.

Enmployment Sector # emploved
Agriculture 27 .
Mamifacturing 1,037
Construction 218
Transportation & Utllltles 225
Wholesale Trade 153
Retail Trade 2,159
Finance, Insurance & Real Estate 419
Services 2,187
TOTAL 6,425

Flood and Storm Damacge Histo

The commercial properties located in the study area along Atlantic Avenue
have experienced significant damages in the past two years from several severe
storms. In December, 1992, a severe storm caused damages of at least $315, 000
to the businesses located along Atlantic Averue. These damages included the
following types of damages: structural damage to buildings; loss of or damage
to outside stairs, decks, walkways, ard parking lots; loss of or damage to
inside furniture, rugs, and other contents; damage to foundations; damage to
seawalls; and lost inventory. In addition to the damages, significant beach
erosion occurred; Had sand not been able to be bulldozed back up towards the
structures and replenished on the beach, the erosion would have left many of
the businesses dangerously exposed to the ocean, and would have critically
reduced the capacity of Misquamicut state beach, both of which would have had
severely negative effects on the econcmic health of the area. The storms also



caused increased clean-up; repair, and sand moving:costs to be incurred by the
state and the town. Based on the hydrologic analysis of the study area, the
December 1992 event was approximately a 5 year event, which has a 20% chance of
occurrence in any given year.

Another storm occurred in March, 1993, which caused damages of at least
$200,000 to the husinesses in the study area and caused additional erosion in
some areas. Hurricane Bob, of August, 1991, also caused damages of at least
$200,000 to the businesses in the study area. In all, over the past two winter’
seasons, the businesses in the study area have suffered damages of at least
$715,000. These figures were cbtained by personal or telephone interviews with
the business owners or managers, for those businesses which were able to be
reached.

In the more distant past, the storms of record for the study area are the
Hurricane of 1938 and Hurricane Carol of 1954. In the Hurricane of 1938,
hundreds of houses were destroyed in the area and 60 lives were lost (House
Document No. 85, June 1955, p. 12). 'The Hurricane of 1954 caused damages of
nearly 3 million dollars in the study area (Corps of Engineers report, 1962).
In both cases, many shorefront structures were campletely destroyed, with only
foundations remaining, and many others were completely moved off of their
foundations. Fortunately, in the 1954 Hurricane, no lives were lost in the
area due to prompt evacuation.

In addition to the storm damages that have occurred in the recent past
along the shorefront of the study area, areas in the backshore of the study
area, which are primarily residential areas, are subject to flooding damages,
or have the potential to experience flooding damages, particularly in events
with a lower probability of occcurrence than the five year event. The flooding
in the backshore areas of the study area would be caused by a combination of
overwash over the shorefront dunes and high water levels on Winnapaug Pond and
Little Maschaug Pond.

Without Project Condition

The economic benefits to a proposed project are estimated by examining the
without project cordition and the with project condition, and evaluating the
difference between the two conditions, 1In this case, the without project
condition was determined to be equal to the no acticn condition, since it was
judged to be unlikely that the local or state interests would construct any
sort of permanent, effective protective measure or measures which would reduce
the vulnerability of the study area to severe flood and storm related damages.
As a result, in the without project condition, it is projected that the study
area will continue in the future to be susceptible to problems similar to those
that have been experienced in the recent past, and will have the potential to
experience even greater flood and storm related losses if more severe events
with a lower probability of occurrence occur.

With Project Condition

For the with project condition, several different alternative inprovement
plans were examined. The first alternative, Alternative A, consists of the
constructicn of a 4000' beach stretching from Little Maschaug Pord to the
western end of Misquamicut State Beach, and the construction of two dikes, one
on each side of the Misquamicut residential area. The 4000' beach would

-
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of the Misquamicut Historic District, a sumer resort area comprised largely of
small, unpretenticus sumer cottages mostly of early to mid-20th century
construction. This historic district is a densely populated area located
between Shore Road (Route 1A) and Block Island Sound and at the west end of
Winnapaug Pond (Rhode Island Historic Preservation Commission 1978:29).
Beachfill for placement along Misquamicut Beach may be cbtained from Winnapaug
Pord, a saltwater pond located behind the beach, or from other offshore or
upland sites yet to be investigated.

II. ENVIRONMENTAL CONSTDERATION
1. No Action Alternative

: Miscuamicut Beach and the area arourd it will contimue to experience flood
and storm damage if no action is taken to reduce the threat from storm waves
and floods. The beach will erode and residential and business establishments
will become vulnerable to flood and storm damage. The beach as a recreational
area will be reduced as the loss of sandy substrate contirwes.

No envirommental impacts, beyond naturally occurring events, would occur
for this alternative.

2. Beach Erosion and Flood Control Alternatives

The Misquamicut Beach area suffers flood and storm damage. Comercial
areas located to the east and west of Misquamicut State Beach suffer storm
damages, while the low lying residential area located behind Misquamicut Beach
and between Little Maschuag Porxd and Winnapaug Pond are subjected to flooding
fram the two ponds. The proposed project would reduce or eliminate storm and
flood damages to the business ard residential cammmity of Misquamicut Beach.

The following alternatives considered for Misquamicut Beach include
structural and nonstructural plans in combination and in separate scenariocs.
Alternatives considered for storm protection along the beach included beachfill
alone, in combination with a revetment, or groins. A breakwater and an
artificial reef placed offshore were also considered.

Of all these alternatives, beachfill was considered to be the most
acceptable because the Rhode Islard Coastal Resources Management Council's
policies promote nonstructural over structural solutions in the coastal zone.

Alternatives to protect hames in the low lying area behind Misquamicut
Beach and between the two pords include a dike or flood wall along the east
edge of Little Maschaug Pond and the west end of Winnapaug Porxd. A tidal gate
at the Weekapaug Breachway ard raising hames were also considered. These
alternatives would work in combination with the storm damage reduction
alternative selected for the beach.

The flood control alternatives have not been determined yet.. This
alternative will be dependent on comments received by the Rhode Island
Departwent of Envirormental Management (RIDEM) and the economic justification.

A potential scurce of nourishment material for Misquamicut Beach is
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to be too camplex to analyze separately in this reconnaissance-level
investigation. In the recreation analysis, recreation benefits were estimated
since the improvement plans examined consist of the creation of additional
beach space, space which have significant recreational value.

Backshore Analysis

For the backshore analysis, flood damage reduction benefits were estimated
in accordance with traditional Corps of Engineers flood damage analysis
methodology. The first step in estimating the flood damage reduction benefits
was to inventory the structures in the 100 year flood plain in the study area.
The largest concentration of structures in the 100 year flood plain of the
study area is the Misquamicut residential area. The Misquamicut residential
area is located at the west end of the study area, west of Winnapaug Pond and
behind Atlantic Avenue. The first floor elevation of each house in the
Misquamicut area was estimated using 2' contour maps that were provided by the
town of Westerly for the area. In this area, 318 houses were identified as
having first floor elevations at or below elevation 14. Elevation 14 was used
as the cutoff elevation, as houses with first floor above elevation 14 were
determined to have insignificant flood potential since the 100 year flood
elevation in the study area was determined in the hydrologic analysis to be
elevation 12. Eight hotels located in the Misguamicut backshore area were also
included in this part of the analysis. Also, a mmber of residential
structures located on both sides Atlantic Avenue to the west of the commercial
development were also included in the backshore analysis in order to simplify
the analysis.

A secord area of particularly low=lying homes was identified at the eastern
erdd of the study area. Houses located on Breach Drive, as well as houses
located in low-lying areas behind Winnapaug pond, including parts of Ricci
Road, Harbor Drive, and Cove Street, were identified as having flood damage
potential. A total of 63 homes were included for this second damage area.
Since detailed topographic mapping was not available for this second area, the
first floor elevations used are rough estimates. The estimates were made based
on elevation contours from USGS quad sheets, by comparing the first floor
elevations of the structures to the elevation of surrounding raised houses, and
by comparing the elevations of the structures to any surrounding new houses,
since new houses would have to be built above the 100 year flood elevation. If
this project proceeds to the more detailed feasibility study phase, the first
floor elevations of these structures would be surveyed for greater accuracy,
and the first floor elevation of additional surrcunding houses in the 100 year
flood plain could also be surveyed to be sure that all houses with first floor
elevations below the 100 year flood plain are included.

There are additional houses located in the 100 year flood plain in the
areas behind Winnapaug Pond and immediately east of the Weekapaug Breachway
that were not included in the analysis. However, these houses appeared to be
relatively higher and thus less prone to damages. Due to the large geographic
area covered by the entire 100 year flood plain in the study area, ard since it
was not possible to survey such a large area in this reconnaissance study
phase, these houses were not included. Instead the two largest and lowest
lying areas were included. Since the lower lying areas contrilbute by far the
most to the total annual damages, and since structures located relatively high
would contribute only a very small amount toward annual damages, it was
determined that any possible error due to this methodology would be unlikely to
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significantly affect the overall economic evaluation and benefit calculations.

Based on the damage survey methodology described above, the following table
shows the distribution of estimated first floor elevations for the residential
structures included in the analysis.

First
Floor
Elevation # of houses
<7 6
7 11
8 28
9 62
10 68
11 62
12 47
13 55
14 42
Total 381

All of the houses in the two damage areas were categorized based on the
size and type of house. Typical damage functions were then used for each
structure category to represent the typical flcod damages that would be likely
to occur at variocus levels of flooding. The typical damage values for each
house at each flooding elevation were then combined with the estimated first
floor elevation of each house to yield a total stage-damage function. The
stage-damage function defines the dollar damages that are estimated to occur at
different flooding elevations.

Recurring losses are those potential flooding related losses which are
expected to occur at various stages of flooding under the existing development
corditions and existing hydrologic conditions. Combining the stage-damage
curve that was developed as described above, with the stage frequency curve
that was developed in the hydrologic analysis, yields the total flooding
damages that are estimated to occur at variocus flooding levels. The recurring
flood losses for a selection of different flood events for the backshore area
is shown in the table below.

Recurring Flood losses
-Exdsting Conditions

Backshore
Flood Return Flood Flood
Probability Frequency Elevation Damages
(years)

100% 1 3.3 $ 0
50% 2 4.2 $ 14,900
20% 5 5.8 $ 241,800
10% 10 7.8 $ 1,937,100

5% 20 9.3 $ 5,599,700
2% 50 11.5 $13,507,500
1% 100 11.8 $14,814,200



The final stepmthebackshoreanalysmwastocalculatetheexpected
anmual flood damages for the backshore area. The expected anmual damages are
calculated by muitiplying the recurring loss at each flood elevation by the
anmual percent chance that each flood elevation will be reached. The resulting
expected damages at each event, given each event's probability of occurrence,
are then added together to yield the total expected annual flood damages for
the backshore area. The expected anmial damage figure represents the average
annual flood damages that could be expected to occur based on the weighted
probabilities of the camplete rarge of flood events. The expected anmial flood
damages for the backshore area are shown in the table below.

Expected Annmual Flood Damades
Existing Conditions

Backshore
Area Expected Anmial Damades
Misquamicut $730,300
Breach Dr./Behind Pond $149,200
Total $879,900

The effectiveness of a flood damage reduction plan is measured by the
extent to which it reduces expected annual flood damages. For Altermative A,
which includes the constructicn of dikes to protect the Misquamicut residential
area, flood damage reduction benefits are calculated based on the level of
protection provided by the dikes, and the amount of annual damages in the
Misquamicut residential area that would be prevented at each level of
protection. For Alternative B, which includes the dikes as in Alternative A,
but also includes a larger beach, flood damage reduction benefits for the
Misquamicut residential area are calculated as in Alternative A. Flood damage
reduction benefits for the other backshore areas not protected by the dikes,
Breach Drive and the lw-lyug areas behind Winnapaug Pond, are calculated
based on the reduction in flood stages that would occur in the study area wn:h
the 9200' beach as determined in the hydrologic analysis.

For Alternative C, which includes the construction of the tide gate, flecod
damage reduction benefits are calculated for the entire backshore area of the
study area based on the level of protection provided by the tide gate. For
Alternative D, which includes the raising of houses to 1' above the 100 year
flood elevation, flood damage reduction benefits were calculated by elevating
the stage—damage functions of each house to reflect first floor damages being
raised tc 1' above the 100 year flood elevation, and comparing the difference
in expected anmual damages between the raised and existing, not-raised,
corditions. The flood damage reduction benefits which would be achieved with
each alternative improvement plan, and with each increment of level of :
protection provided, are shown in the table below.



Flood Damacge Reduction fits

Backshore
Alternative 2nnual Flood Damage Reduction Benefits
10 yr plan 25 yr plan 50 yr plan 100 vr plan

Alternative A

4000' Beach + Dikes - $132,700 $341,300 $501, 600 $613, 400
Alternative B '

9200' Beach + Dikes $135,100 $390,500 $569,000 $709,200
Alternative C

9200' Beach + Tide Gate $136,600 $390,800 $594,100 $733,800
Altermative D

9200' Beach + Raise 186 Homes $653,500

The anmual flood damage reduction benefits for Alternative A are less than
those for Alternative B because the longer beach included in Alternative B
provides same flood protection, although not complete protection, to the entire
study area, including Breach Drive and the areas behind Winnapaug pond, whereas
the 4000' beach of Alternative A does not provide any reduction in flood stages
to the areas of Breach Drive armd behind Winnapaug Pond. The annual flood
damage reduction benefits for Alternative C are greater than those for
Alternative B, because the tide gate provides more camplete flood damage
protection to the Breach Drive area ard the areas behind Winnapaug Pond than
beach provided in Alternative B. i

Shorefront Analysis

In the shorefront analysis, the shorefront part of the study area was
subdivided into three areas. The first area consists of the commercial area
located west of Misquamicut State Beach. This area contains a dense
development of business establishments, including hotels, restaurants, snack
bars, and shops, which are located on both sides of Atlantic Avenue. The
second area consists of Misquamicut State Beach., The third area consists of
the commercial area located east of the state beach. This area contains an
amisement park, water slide, and additional restaurants, night clubs, snack
bars, and shops. A fourth category was used to include clean-up and other
storm-related costs incurred by the town of Westerly in severe storms.

. s this study was performed at the reconnaissance level of detail, a few
simplifying assumptions had to be made. Due to the relative ease of applying
the flood damage methodology used in the backshore analysis to residential
structures, the residential structures located on both sides of Atlantic Avenue
to the west of the west commercial area were included in the backshore analysis
instead of in the shorefront analysis. There is also a significant number of
residential structures located on both sides of Atlantic Avernue to the east of
the east commercial area. The houses on the pond side in this area are
primarily small, single family homes which are all built elevated above their
garages. The houses on the shore side in this area include many very large,
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elaborate homes, many of which are also huilt elevated, any many of which are
located up and behind relatively high dunes. Due to the elevated construction
of these houses, and due to the protection provided by the high dunes, these
houses to the east of the east comercial area were not included in this
analysis. Since the structures which were not included are located relatively
high and behind high dunes, they would likely contribute only a very small
amount toward total anmual storm damages, and thus it was determined that these
anissions would most likely not significantly affect the overall economic
evaluation and benefit calculations. In a feasibility study, in which more
time and resources for analysis would be available, these structures could he
surveyed ard more information could be develcped regarding the susceptibility
of these structures to damages.

As the first step in conducting the shorefront analysis, the business
owners or managers of the businesses located along Atlantic Avenue were
interviewed regarding the amount and type of damages they had experienced in
the December 1992 storm and in any other storms. The manager of Misguamicut
state beach was also interviewed. The following damages for the different
storms that were reported are shown in the table below.

Reported Damages — Shorefront

Hurricane
Area Dec. 19592 March 1993 Bcbh 1991
West Cammercial Area $202, 000 $ 4,000 $200, 000
Fast Commercial Area $113,000 $196, 000 S 0
State Beach 8 35,000 $ 15,400 $ 5,700
Total $350, 000 $215, 400 $205,700

As shown in the above table, the shorefront area suffered damages of at
least $350,000 in the December 1992 event, and suffered nearly as expensive
losses in both the March 1993 event and in Hurricane Bob. In total, the area
has experienced damages of at least $771,100 over the past two winter seasons.
These figures are the damages that were reported by those business cwners or
managers that were able to be reached in the damage survey conducted for this
analysis. Approximately 90 percent of the business owners in the west
camnercial area were able to be reached, and approximately 50 percent of the
business owners in the east cammercial area were able to be reached. In the
more detailed feasibility phase of analysis, additional effort could be made to
try to collect additional damage data.

In order to calculate the expected annual damages for the shorefront area,
the above damage data was cambined with the hydrologic data for the
shorefront. The damages were correlated with the stage-frequency curve
developed for the shorefront zone, in which the stage reflects the level of
flow over the shorefront dunes. Based on the hydruvlogic analysis, the December
1992 event was determined to be approximately a 5 year event, which has 20
percent chance of occurrence. The level of flow over the dunes in the December
1992 event was determined to be near 0, and the curve increases to a maximum
flow of 1 foot of water over the dunes at a 100 year event.

While the damages that occurred in the shorefront area with the December
1992 event are known, it is not known what the extent of damages would be at a
100 year event. In order to capture the potential for increased damages at
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events more severe that the December 1992 event, an estimate of the maximmm
damage that would ocour with a 100 year event had to be made. For the purpose
of this analysis, it was estimated that damages in a 100 year event would be 10
times greater than the damages reported in the December 1992 event. A
traditional flood damage analysis program was then used to calculate the
expected anmial damages for the shorefront area. In addition to the reported
damages for the two commercial areas and Misguamicut State Beach, which total
$350,000, the town clean-up arnd emergency-related costs were also included in
this part of the analysis. Based on information provided by the town, an
estimate of $20,000 in clean-up costs was made for the town costs in the
Decenber 1992 event, for a total of $370,000 in total damages with a 5 year
event. Multiplying this figure by 10 yields $3,700,000, which was used as the
estimate for the damages that would occur in the shorefront area in a 100 year
event. Based on these assumptions, the expected anmual storm damages for the
shorefront area are shown in the table below.

Expected Annual Storm Damages
Existing Conditions

Shorefront
West Cammercial Area $227,600
East Comercial Area $127,300
State Beach $ 39,400
Town Costs $ 22,500
Total $416,800

The numbers shown above are highly sensitive to the value used for the
damage estimate with the 100 year event. The use of 10 times the December 1992
damages, or $3,700,000, was judged to be a reascnable and even somewhat
conservative estimate. In the Hurricanes of 1938 and 1954, many shorefront
structures in the study area were campletely destroyed. The cammercial
buildirgys located on the shore side of Atlantic Avenue only, have an assessed
value of $7.7 million, for the structures only. The estimate of $3,700,000 is
slightly less than half of this assessed value. In addition, a sensitivity
analysis was run in which the damage estimate at a 100 year event was varied to
determine a likely upper bound and a likely lower bound for the expected annual
damage figure. If the assessed value of $7.7 million is used, expected annual
damages rise to $860,000. If the value is instead assumed to maximize at the
value of damages reported in the December 1992 event, the expected annual
damages equal $92,500. The expected annual damage figure of $416,800 for the
shorefront is close to the midpoint between the upper bound and lower bound
figqures calculated, and so was judged to be reasonable.

In the with project condition, the expected annual storm damages for the
shorefront area calculated above would be reduced by the protection provided by
the beach. The reductions in storm damages that would be achieved with the
different levels of protection examined for each altermatives, are derived from
the reductions of overwash over the shorefront dunes that would occur with the
different levels of protection. Those reductions were determined in the
hydrologic analysis. The storm damage reduction benefits are lowest for
Alternative A, since that altermative consists of a shorter beach which
protects only the commercial area located west of Misquamicut State Beach. The
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remaining alternatives, Alternatives B, C, and D, all include the lorger, 9200'
beach, which protects the commercial areas located both east and west of
Miscuamicut State Beach, and protects the state beach. As a result, the storm
damage reduction benefits for Altermatives B, C, and D are all equal. The
anmual benefits from storm damage reduction for the shorefront area for each
alternative are shown in the table below.

Annual Storm Damage Reduction Benefits
Shorefront

Altermative Annual Storm Damage Reduction Benefits
10 yr plan 25 yr plan 50_yr plan 100 yxr plan

Alternative A
4000'" Beach + Dikes $ 75,800 $155, 600 $188,700 $207,400

Alternative B
9200' Beach + Dikes $138,800 $285, 000 $345,700 $379,800

Alternative C
9200' Beach + Tide Gate $138,800 $285,000 $345,700 $379,800

Alternative D
G200!' Beach + Raise 186 Homes $379,800

Recreation Analysis

For this analysis, the recreation benefits were evaluated using the Unit
Day Value method. Other methods for evaluating recreation benefits approved by
the Corps of Engineers include the Travel Cost method and the Contingent Value
method. However, these other two methods require significant rescurces to use,
resources not generally available in a recommaissance level investigation. In
using the Unit Day Value method, points are assigned to five characteristics of
the recreation activity. The definition of each of the five characteristics,
the range of point values, and the quidelines for assigning the point values
are contained in Corps of Engineers regulations. Points are assigned for both
the without and with project conditions, so that the difference between the two
corditicns can be calculated. The point totals are converted to dollar values
based on a conversion table also contained in current Corps of Engineers
guidance. For this analysis, the points were assigned for the without and with
project conditions as shown below.

Unit Day Value Point Assignments

Characteristic ' Without Project With Project
Recreation Experience 6 12
Availability of Opportunity 8 8
Carrying Capacity 4 10
Accessibility 16 16
Envirormental _4 14
Total , 38 60
$ Corversion $4.81 $5.87



In calculating the recreation benefits, two categories of beneficiaries
were identified, current users and new users. With the project, in which
additional beach space would be provided, the current users would benefit from
the increased beach space. The larger beach would be more esthetic, more
canfortable, and would have more space available for beach activities, in
camparison to the current beach. In order to calculate the dollar value of the
anrual benefit for current users, the total mmber of current users per year
(190,000) was calculated by the difference in Unit Day Value between the
without and with project conditions ($5.87 - $4.81 = $1.06), yielding an anmual
benefit for current users of $201,400 (190,000 X $1.06 = $201,400).

With the prcject, the new beach space would increase the capacity and the
appeal of the beach, which would likely increase the usage over the current
level. This increased usage could include completely new users, or could
include an increase in the mumber of user days by anrent users. In either
case, the total usage is projected to increase. In a reconnaissance study, in
which the rescurces to conduct a recreational demand study are usually not
available, it is usually assumed that there is sufficient demand to use all of
the newly provided beach space, based on a requirement of 75 square feet per
person. However, even with the smallest beach analyzed in this analysis, the
beach providing 10 year protection, the total new area provided would provide
encugh space for more than double the current usage based on a requirement of
75 square feet per person. The 100 year beach alternative would provide space
for over three and cne-half times the aunrent usage. While the study area dces
contain a large number of parking spaces, approxmately 3000, it was judged
that it was not reasonable to project such a large ircrease in usage.
Predicting such a high level of demand over the current level did not seem
reascnable and, even if such a high demand did exist, that demand may exceed

available parking spaces.

As a result, for this purpose of this analysis, it was estimated that, with
the project, the usage would increase 50 percent over the current usage, an
increase of 95,000 user days (190,000 X .5 = 95,000). Since sufficient beach
space is pronded with even the smallest beach altermative examined,
Alternative A, based on a requirement of 75 square feet per person, this
increased usage benefit was taken for all of the beach altermatives examined.

In order to calculate the dollar value for the ammual benefit for this
increased usage, the projected mumber of increased user days with the project
(95,000) is multiplied by the with project unit day value ($5.87), yielding an
annmual benefit for increased usage of $557,650 (95,000 X $5.87 = $557,650).

Added together, the total anmual recreational benefits for both existing
users and new users egqual $759,050 ($201,400 + $557,650 = $759,050). As
explained above, it is estimated in this reconnaissance study that this benefit
figure would be achieved with each of the beach alternatives examined.

However, current Corps guidance requires that recreational benefits not exceed
50 percent of total project benefits. As a result, the total recreational
benefits for each alternative are limited accordingly in the final total
benefit calculations, which are shown in the "Benefit Summary" section at the
end of this report.
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Regional Economic Developsent Benefits

Misquamicut State Beach and the businesses located along Atlantic Avenue
provide a significant amount of econamic benefits to the economy of the town
ard the econamy of the region. The economy of the region would be seriocusly
hurt were the businesses on Atlantic Avenue to suffer a decrease in business,
or particularly if they were lost campletely due to storm damages. As a
result, the town of Westerly views the protection of those business and the
protection of the quality and size of Misguamicut State Beach as crucial to the
econcmic health of the town and region. According to sources quoted in local
newspaper reports regarding the damages experienced in the study area in the
past winter, the visitors to the beach and beach-related attractions of the
study area bring an estimated $70 million into the economy of the region.

While the extreme economic importance of the resources of the study area to
the econcmy of the region is clear, according to Corps of Engineers
regulations, these benefits are classified as Regional Econcmic Development
benefits, not National Economic Development benefits, and only Naticnal
Econamic Development benefits are cQurrently allowed to be counted toward
proyect justification. Since the Corps is a federal agency, the Corps analysis
is done from the national perspective. In general terms, in taking the
national perspective, it is assumed that those tourist dollars spent at
Misquamicut, and the resulting multiplier effects to the regional econcmy, were
they not spent at Misquamicut, would most likely be spent in ancther area,
having similar miltiplier effects in that region. Or, cornversely, if the
- Misquamicut area enjoyed an increase in tourist expenditures, those tourist
dollars and the correspording multiplier effects in the regional econcmy would
be offset by corresponding losses in another area or region. One region's loss
would be ancther region's gain, or vice versa, and the two effects would cancel
each other cut in terms of the national economy. As a result, the economic
benefits that the businesses in the study area bring to the econamies of the
town and region are viewed as Regional Economic Development benefits, not
National Econcmic Development benefits. Since the regional benefits are not
able to be counted toward project justification, these benefits were not
examined further in this analysis.

Benefit Summary

The anmal benefits for each alternative improvement plan examined are
shown in the table below. The annual flood damage reduction benefits, the
annual storm damage reduction benefits, the annual recreation benefits, and the
total anmual benefits are shown.

=]13=



Westerly, RI
Benefit Summary
Armual Annual Anrmal
Benefits Benefits Recreation
Plan Backshore Shorefront Benefits*
Alternative A - 4000' Beach + Dikes
10 yr plan $132,700 $ 75,800 $208,500
25 yr plan $341,300 $155,600 $496,900
50 yr plan $501,, 600 $188,700 $690,300
100 yr plan $613,400 $207,400 $759,050
Alternative B - 9200' Beach + Dikes
10 yr plan $135,100 $138, 800 $273,900
25 yr plan $390, 500 $285,000 $675,500
50 yr plan $569, 000 $345,700 $759, 050
100 yr plan $709,200 $379,800 $759,050
Alternative C - 9200' Beach + Tide Gate
10 yr plan $136,600 $138,800 $275,400
25 yr plan $390,800 $285,000 $675,800
50 yr plan $594,100 $345,700 759,050
100 yr plan $733,800 $379,800 $759, 050
Alternative D - 9200' Beach + Raise 186 Homes
1100 yr plan $653,500 $379,800 $759, 050

Total
Armmual
Benefits

$ 417,000
$ 993,800
$1,380,600
$1,579,850

$ 547,800
1,351,000
$1,673,750
$1,848,050

$ 550,800
$1,351,600
$1,698,850
$1,872,650

$1,792,350

* Total annual recreation benefits equal $759,050, but recreational benefits

claimed are limited to 50 percent of total benefits
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APPENDIX D

GEOTECHNICAL LOGS
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MISQUAMICUT BEACH, WESTERLY, RI
ATTACHMENT 2

GRADATION OF EXISTING BEACH SAND



August 18, 1993

Mr. Michael Carroll
Dept. of the Army

Professional Service Industries, Inc.

N.E. Division, Corps of Engineers

424 Trapelo Road

Waltham, MA 02254-9149

Gentlemen:

Report No. 446-30310-1

Re: Misgquamicut Beach
Wegterly, RI

The following are test results of samples of soilg ag delivered to
thig laboratory on 8/16/93:

1. Sample Description
Description

Sample Number
C-519a
C-519b
C=-519c
C-519d

Sand
Sand
Sand
Sand

§ource

Location A, mid tide

Location B, just below high tide
Location B, mid tide

Location €, mid tide

2. Washed Sieve Analysis (% passing by weight)

Sieve_ Size C=519a Cc-519b cC=519¢ C=-519d
3/4" 100
1/2 97
3/8 93 100
#4 100 87 59 100
10 97 79 98 100 -
40 73 26 75 64 '
100 2 1 2 1
200 0.2 0.3 0.1 0.2

Should you have any questions or regquire additional information,
pleagse do not hesitate to call.

Sincerely,

Sl SBL

Thomas Bowker
Divisiocn Manager
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MISQUAMICUT BEACH, WESTERLY, RI
ATTACHMENT D

GRADATION OF SAMPLES FROM WINNAPAUG POND



Department of the Army
Report No. 446-30399-1"
October 25, 1993

Page 2

l. Sample Description

Sample No. Description Claggification  Source
: C=-732a Gravel w/S5ilt & Sand GP.GM 5~2,Fd=-93-1
C-732b Silty Sand sM §-28,Fd-93-2
c-732¢ Sandy w/Gravel SP 8-5,Fd-93-2
C-732d Sand 8P 5«3 ,Fd=93-4
C-732e Sand(some organic shells) SP §5-2,Fd-93=5
C-732f Sand(some organic shells) Ssp §~4,Fd-93=5

2. Washed Sieve Analysig (% passing by weight)
Sieve Size €-732a ¢=-732b C=732¢ C=-732d Cc=-732e (¢=732F

2" 100

1172 91 100

1 74 97

374 68 88

1/2 61 100 g1

3/8 57 99 74 100 100 -

#4 50 98 60 100 ~ 97 98

10 42 97 44 99 96 94
20 33 93 28 98 94 67

40 24 85 13 87 83 24

70 ‘ 16 55 5 55 42 8 _
100 12 35 4_ 21 17 4_
200 6.7 13,1 2.2 3.8 2.7 1.4

—
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Gowr of Westerly

Rhode Jslord

December 22, 1992 %—g[mg-m o

Colonel Brink Miller
Army Corp. of Engineers
New England Division

. 424 Trapelo Road
Waltham, MA 02254

Dear 8ir:

I am writing to you today to request, on behalf of the Town of
Westerly, evaluation of the Misguamicut beach area which has
"suffered significant erosion over the last few years. The
condition of the dunes on our barrier beach at this point is
critical and cannot be expected to re-generate itself in the near
future. "

There is also significant problem with sedimentation in
Winnapaug Pond which over the last 20 years has filled in to the
point that under normal high tide conditions portions of Atlantic
Avenue which runs between the barrier beach and Winnapaug Pond
chronically overflow. Under storm conditions, this 3 miles of road
is wvirtually impassable due mainly to the pond’s inability to
absorb a minimum amount of coastal storm surge.

The condition of our shoreline has been evaluated by both
Coastal Resources Management Council and also the Rhode Island
Emergency Management Agency. This past storm (Beth) on December
11, 12, and 13, 1992 left the Town of Westerly beaches in such a
condition, that if another storm of any significance were to hit
this area, major structural damage to prope“tle= along this 3-mile
beach would be inevitable. -

I have asked the Director of Coastal Resources Management
Council and the Rhode Island Emergency Management Agency to also
provide their evaluation of the impacts of the recent storm on our
beach in an effort to substantially support our request for
assistance to evaluate this most critical 51tuat10n.

I w1ll be forwarding to you in the coming Week additional

photographlc and cther detailed informtion to assist the Army Corp.
in review of our request.

Foserrer Foll, Broad Street, Westert, Rhode Ftand 02897 207 ~596 0347



Thank you for your assistance in this matter and look forward
to meeting with you in the not too distant future.

Very truly yours,

Joseph E. Pellegrineo
Town Manager

.JEP/ds

xc: Honorable Members, Westerly Town Council
Hon. John F. Reed, US Representative
Hon. Claiborne Pell, US Senator
Hon. John H. Chafee, US Senator
Joseph Carnevale, Jr., Emergency Management Agency
Grover J. Fugate, Coastal Rescurces Management Council




N DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02254-9149

December 23, 1992

ATHATON QF

Operations Directorate _
Project Operations and
Readiness Division

Honorable Jack Reed
House of Representatives
Washington, DC 20515-3902

Dear Mr. Reed:

I am writing in response to our telephone conversation of
December 14, 1992 and your follow up letter of the same date
concerning the coastal damages sustained in Westerly, Rhode
Island.

On December 15th a member of my staff met with Mr. Joseph
Peligrino, the Town Manager for Westerly, and assessed the
damages sustained to the Town's coastal areas as a result of the
December 11-12 coastal storm. Mr. Peligrino was informed that we
do have a number of programs that enable us to determine the
Federal interest in constructing beach erosion and coastal
protective structures and that some of the impacted areas may
warrant further investigation. While these authorities require a
public sponsor and usually address effecting repairs and/or
improvements to publicly owned property, we indicated to him that
we would be willing to assess the entire area and then determine
which areas and features of the coastline would be eligible for
Corps of Engineers assistance. We have provided Mr. Peligrino
with the necessary information he will need to formally request
our involvement and it is my understanding that such a request
will soon be forthcoming.

With respect to the emergency authorities of the Corps of
Engineers, Public Law 84-~99, grants us the authority to perform
emergency relief efforts during or following a flocod or coastal
storm. Assistance to individual homeowners or businesses is not
permitted. We are able to repair/restore only those shore
protection projects which were congressionally authorized and
Corps constructed. While our emergency authorities are such that
we could, at the request of a governor, temporarily shore up a
weak p01nt in a coastal protective system during or immediately
preceding a predicted storm we do not have the authority to
effect permanent repairs. Once the immediate threat to loss of
life or damage to property has passed, our ability to operate and



-2-

conduct emergency operations within a state is severely
curtailed. During the storm in question our emergency operations
center was in constant contact and communication with "the Rhode
Island Emergency Management Agency informing them of our
authorities and the necessary procedures to obtain our assistance
should it be required. We did not receive any requests for
assistance with the exception of providing 20,000 sandbags for
use in Westerly. We also delivered an additional 50,000 sandbags
to Quonset Point to be used as an emergency reserve should
additional coastal flcocoding become a possibility during the next

few months.

should you have any gquestions or require further information
please do not hesitate to contact me at (617) 647-8220 or your
staff may contact Mr. Steven Andon at (617) 647-8272.

Sincerely,

Brink P. Miller
Colonel, Corps of Engineers
Division Engineer

Copy furnished:

Honorable Jack Reed
Representative in Congress
355 Centerville Road
Building 3

Warwick, Rhode Island 02886

<# Planning Dir.
Seith
’Prt ,-.c,..'clz}



JACK REED . PLEASE RESPOND T0:

280 DISTRICT, AHODE ISLAND WASHINGTON:
1 1225 LongwoaTk BULCING
COMMITTEES - ‘WasKiNGTOK, DC 205 15-3902

e Congress of the United States o e

MERCHANT MARINE AND FISHERIES . O 355 Cewtervitie RoaD
Ibouge of Wepresentatives | e
Washington, BE 20515-3902 Hon eI

March 4, 1993

Colonel Brink P. Miller
Colonel

Army Corps of Engineers
Division Engineer

424 Trapew Road

Waltham, Massachusetts 02254

ffL\Dear Colonel Miller:

I am writing to you on behalf of State Senator, Dennis
" Algiere. Mr. Algiere has contacted my office to inquire about
dredging a local salt pond in Westerly, R.I.

Enclosed please find a copy of Mr. Algiere'’s letter. I would
greatly appreciate any information you may be able to provide as
to the feasibility of dredging Winnapaug Pond. Mr. Algiere has
stated that the pond is currently in poor condition.

Should you require additional information from me or my staff
relative to this correspondence, please do not hesitate to contact
Christine Grinnell of my staff directly at 401-943-3100 or Garden
City Center, 100 Midway Place, Suite #5, Cranston, RI, 02920.

AN

Thank you in advance for your attention and assistance in
this matter, and we look forward to hearing from you.

Warmest Regards.

ber of Congress

JFR/cmg
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Btute of Rhode Fstand and Providence Plantations

SENATOR -
DENNIS L. ALGIERE
10 Penston Avenue
Westerly, Rhode hilond 02891

Room 21, States House
Providence, Rhode lstand 02903

Res.: 401-596-2215
Bus.: 401-277-2708 Benate Chamber
Fax: 401.277-1206

March 1, 1893

Raymond D. Simone, Chilef of Staff
Honorable John F. Reed's Office
100 Midway Place, Garden City
Cranston, RI 02920

Dear Mr. Simone:

It was a pleasure speaking with you last week at the
Westerly Town Hall, .

Certainly your staff and Congressman Reed are no strangers
to Westerly.. We appreclate the amount of time you spend 1in our

town. The people do see 1t.

Could your offlice look into the posslbility of the Army Corp
of Engineers dredging Winnapaug Pond? Winnapaug Pond is one of

several salt ponds in the area and is at a stage where it is
critical that something be done.

I look forward to hearing from you.

'}:ere
i

1y, N
i M X ¢ (l%/@u
Derivis L. Algleve

SENATOR, District 26

\
3
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Commities on Judiciory

Committes on Specicl Legislotion
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; March 17, 1993 Y fwgm“%"?f‘”

Mr. John Smith

Army Corps. of Enginzers
New England Division

424 Trapelo Road
Waltham, MA 02254

Dear Mr. Smith:

I would like to take this opportunity to thank you for taking
the time to come to Westerly to participate in our meeting with
local and state officials regarding the chronic erosion and
flooding problems in the Misgquamicut beach area.

I found the previous project description that you provided me
with to be very informative. We will begin the process of
documenting our needs in this area and will be contacting you in
the near future. Also, please thank Mr. O’lLeary for his input on
econonic requirements for a project of this scope.

I look forward to working with you in the future on this

project.
: truly yougsE
oseph E. Pellegrino
, ) Town Manager
JEP/ds

Fowr Fall, Broad Sirect, Westerdy, Fihode Toland 03897 407 ~596-0547



Smith/kab/7528
March 19, 1993

Planning Directorate
Plan Formalation Division

Bonorable John F. Reed

House of Representatives
Washington, DC 20515-3902

Dear Mr. Reed:

I am writing in response to your letter of March 4, 1993 regarding the
dredging of Winnapaug Pond in Westerly, Rhode Island.

Messrs. Johin T. Smith and BEdmund O'Leary of my staff participated in a
public meeting, concerning the effects of recent storms on the beach, in
Westerly on March 16. You will note fram the attached attendance list that Ms.
Nancy Lonzall and Mr. Tim Dolan of your staff, as well as, Rhode Island State
Senator Dennis Algiere attended the neetirg The meeting dealt with the
coastal flood problem and associated erosion and siltation.

I understand that recent storms have eroded much of the three mile long
beach and in certain areas the dune line has been hreached. There has been
considerable damage to hames, businesses and roadways. Sand from the beach has
washed into the backshore tidal ponds. We at the Corps are presently assessing
the damages arnd potential corrective measures. If it appears likely that there
is an opportunity for Corps assistance, we will proceed with a recormaissance
study. The reconnaissance study will be canpleted within a year.

Coxrps of Engineers authorities will not allow us to dredge ponds for water
quality or aesthetic purposes, however, the problem at Winnapaug Pond may be
considered part of the overall coastal flooding problem. We can assist in
storm damage reduction if certain criteria are met. The ongoing study will -
determine if those economic, sponsorship, envirormental acceptab:.lity criteria
are met. Reest:abllshmg a beach, perhaps dunes with or without groins based on
our preliminary review is a likely alternative to solve the problems. If-such
a solution were to ke pursued by the Corps or anyone else, a source of sand
would be scught. One consideration would certainly ke the backshore salt
pords. In this way, perhaps solving the problem (siltation) in the salt ponds
would be accamplished while reducing the damage caused by coastal flooding.



I trust this answers your guestion. We will keep you informed as cur work
progresses. If you require further information, I can be reached on (617)
647~8220, ar you may contact Mr. John T. Smith who will conduct the study at
(617) 647-8528.

Sincerely

Brink P. Miller
Corps of Erngineers
Division Engineer
Attackment
Copy Furnished:

Honcrable Jchn F. Reed
Representative in Congress
355 Centervilie Road
Warwick, Rhode Island 02886

CECWZ-E

cc:

Mr. Smith

Mr. Pronovest

Plng Dir Files/114N
Reading Files
CECWZ-E

CDB Files/114S
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WESTERLY, RHODE ISLAND
MEETING OF MARCH 16, 1993

TOWN HALL
ATTENDANCE LIST

MARY JANE DI MART, COUNCTLOR
JOHN HILL, PROVIDENCE J-B
RTTA IORD, PROVIDENCE JOURNAL Zqﬂjrq//
ALAN GOLELIN, CRMC

BARRY F. COLE, WESTERLY

TIM DOLAN, REED'S OFFICE

NENCY L. LONZALL,~CONGRESSMAN REED'S OFFICE
TERRY T. WALSH, RT DEM — WATER RESOURCES |

JEFF WILLIS, CRMC

DONNA. LYNNE DOVLE, CRMC

JOHN SPOSATO

TOM MEDETROT, CRMC

PHTLIP KORETSK, MISQUIMICUT CLUB

CHARLES VACCA

PAT PERRL

DENNIS L. ALGIERE, RI SENATOR

MBRTO P. CELICO, PRES. MISQ. BUSINESS ASSOC.
NICOLA BELIORE, BREEZEWAY MOTEL

JOHN BELIORE, EREEZEWAY MOTEL

PETER BELLORE, MEA V.P., EREEZEWAY MOTEL

EOMUND O'LEARY, U.S. ARMY, CORPS OF ENGINEERS
JOHN T. SMITH, U.S. ARMY, CORPS OF ENGINEERS

RAY CHERENZIK, CHEREYI & ASSOC. .

LUIS J. WITT

WILLIAM G. SCOLA, 25 ATLANTIC AVE.

JOSEPH CARNEVALI, DIR RI EMA

RAY JA BELLE, SPEC. PROJECTS - RT BMA

NEFTALL SOTO, TOWN ENGINEER, TOWN OF WESTERLY
GLENN W. HEDMAN, ASST. TOWN ENGINEER, TOWN OF WESTERLY




2pril 9, 1993

Hon&rable Jan F. Reed

House of Representatives
Washington, DC  20515-3902

- Dear Mr. Reed:

I am writing as a furtherance of my March 19, 1993 letter and my discussion
of April 7, 1993 with Mr. J. B. Poersch of your staff regarding Corps of
Engineers activities at Misquamicut Beach in Westerly.

The town, by letter on December 22, 1992, requested assistance with a -
shoreline erosion problem that has been worsened by several recent storms.
More recently, the northeaster of March 1993 also caused considerable damage.
On March 16th Mr. John T. Smith of my staff met with and toured the beach with
the Town Manager, Ms. Nancy L. langrall, and Mr. Tim Dolan of your staff, Rhode
Island Senator Dennis L. Algiere and others. The attendance list of that
meeting is attached. Mr. Smith explained how the Corps might be able to help.

The damage suffered thus far is significant in both intensity and areal
extent. Based on what Mr. Smith saw, this office made a preliminary assessment
of benefits t‘natmightbe achieved if the entire beach were to be afforded
protection. The estimated $2.6 million benefit figwre on an average annual
basis is certainly sufficient to support cur decision to proceed with a
recomaissance study. 'Itusmllbeacompllshedaverthemxtyearmth
Federal funds that are available under our Gcm:umng Authorities Program., The
reconna:.ssamestudymll accomplish three things. We will determine if there -
is a likelihood of formulating a project that can be economically justified and
otherwise meets the criteria for Corps assistance. The study will identify a
mn-Federalprllcsponsortosharethecostofthenextstageofwork a
feasibility study and subsequently share in the cost of construction. Finally,
the study will determine the envirommental and social acceptability of likely
corrective measures.

The Contimuing Authorities Program allows problems to be studied and
constructionﬁnﬁedatﬂmeAssistantSmtaryofﬂxeAmylevelarﬂrmr&s
no Congressional action. It is a time efficient program with only one possible
drawback to the problem at hand, a $5 million Federal sperding cap. If the
reconnaissance study indicates that a significantly larger project is in the

offing, separate Congressicnal funding would be needed to conduct the necessary
studies, design and construction.



Ymshwldbeawarethatazmlelongshoreprotectlonprmectfortms
area was Congressionally authorized in 1965, and subseguently deauthorized by
the 1986 Water Rescurces Act. The project consisted of a stone revetment, sand
beach fill and groins. The sand was to be taken from a backshore tidal pond
therely creating a chammel and anchorage for small boats. Lack of local
support:.e.prmdmgthe$142500010mls.hareoftha$4750000totalcost
was the reason the project was never implemented. There are many features in
the 1965 project that may no 1ongermeet Federal ard State criteria. For
example: excavation in the backshore tidal pond, the construction of a stone
revetment in the dune area, arnd the construction of 31 stone groins. This is
not to say that we cannot fornulate an acceptable plan, hut any plan that we do
develop will probably rely less on structural measures than did the 1965 plan.

Mr. John Grzebien of Senator John H. Chafee's office has asked that we meet
at Westerly with him, Rhode Island Senator Algiere and perhaps a representative
from U.S. Representative Ronald K. Machtley's office tentatively on April 14 at
11:00 am. Mr. Smith will attend that meeting.

Itrustthis information will meet your present needs. If you wish further
discussion, please do not hesitate to call me at (617) 647~8220 or Mr. Suith of
my staff at (617) 647-8528.

Sincerely,

Brink -P. Miller
Colonel, Corps of Engineers
Division Engineer

Attachment
Copy Furnished:

Honorable John H. Chafee
Representative in Congress

301 Pastore Building
Providence, Rhode Island 02903

CECWZ-E

cc:

Mr. Smith
Plng Dir Files
Reading Piles
CDB Files/114N
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April 26, 1993

Planning Directorate
Plan Formulation Division

Honcrable Ronald K. Machtley
House of Representatives
Washington, DC 20515-3901

Dear Mr. Machtley:

I am writing as a furtherance of my April 14 telephone discussion with
you and your letter of April 13. You seck Corps of Engineers assistance
in solving a coastal erosion problem at Misquamicut Beach in Westerly.

The town, byletteronDeoemberzz 1992, requastedass:.stamemtha'
shoreline erosion problem that has been worsened by seyeral xecent

" storms. "Most recently, the northeaster of March 1993 Also caused

considerable damage. On March 16, ard again on April 14, Mr. John T.
Smith of my staff met with and toured the beach with the Town Manager,
State officials, representatives of Senators Chafee and Pell and
Congressman Reed, Rhode Island State Senator Algiere and others. The
atterdance lists of those meetings are attached. Mr. Smith explained how
the Corps might be able to help.

The damage suffered thus far is significant in both intensity and
areal extent. Based on what Mr. Smith saw, this office made a preliminary
assessment of benefits that might be achieved if the entire beach were to
be afforded protection. The estimated $2.6 million benefit figure on an
average anmial basis is certainly sufficient to support our decision to
proceed with a reconnaissance study. This will be accanplished over the
next year with Federal furds that are available under our Continuing
Authorities Program. The reconnaissance study will accomplish three
things. We will determine if there is a likelihood of formulating a
project that can be economically justified and otherwise meets the
criteria for Corps assistance. The study will identify a non-Federal
miblic sponsor to share the cost of the next stage of work, a feasibility
study, and subsecquently share in the cost of construction. Finally, the
study will determine the envirormental and social acceptability of likely
corrective measures.

The Contiming Authorities Program allows problems to be studied and
construction funded at the Assistant Secretary of the Army level and
requires no Corgressional action. It is a time efficient program with
only one possible drawback to the problem at hand, a $5 million Federal
spending cap. If the reconnaissance study indicates that a significantly:
larger project is in the offing, separate Congressional funding would be
needed to conduct the necessary studies, design, and constxuction.



Mr, Smith/em/7528

You should be aware that a 3 mile long shore protection projéct for
this area was Congressionally authorized in 1965, and subsequently
deauthorized by the 1986 Water Rescurces Act. The project consisted of a
stone revetment, sand beach fill, and groins. The sard was to be taken
fram a backshore tidal pond thereby creating a channel and anchorage for
small boats. Lack of local support i.e. providing the $1,425,000 local
share of the $4,750,000 total cost was the reason the project was never
implementad. There are many features in the 1965 project that may nho
longer meet Federal and State criteria. For example: excavation in the
backshore tidal pond, the construction of a stone revetment in the dune
area, ard the construction of 31 stone groins. This is not to say that we
cannot formulate an acceptable plan, but angplan that we do develop will
probably rely less on structural measures than did the 1965 plan.

I do not have the authority to get amergency work underway to make
temporary repairs to the beach in time for the 1993 recreation season.
The program cutline above, if it can be pursued through construction, will
take three years at a minimm. We have suggestad to the Town that the
U.S. Federal Emergency Management Administration (FEMR) is the most likely
source of funds for an emergency fix. .

I trust this information will meet your present needs, If you wish'
further discussion, please call me at (617) 647-8220 cr Mr. Smith of my
staff at (617) 647-8528.

— e - a— . e+ ——— Sjmly,'._..-__‘_- 0 G S

Brink P. Miller
Colonel, Corps of Engineers
Division Enginesr

Attachments

Copy Furnished:

Honorable Ronald K. Machtley
Representative in

200 Main Street, Suite 200
Pawtucket, l?hode Islard 02860

CECW-ZE
cc: Mr. Smith - MFR: Coordinated with S Andon,
=M= Larsen Emerg. Opers.
. Pronovost )
M. Anxion
Reading

CDB Files (disk-EXBC-machtley)



Planning Directorate
Plan Formulation Division

Honorable John H. Chafee
United States Senate
Washington D.C. 20510-3902

Dear Senator Chafee:

I have your 1etter-of July 2, 1993 and its enclosed letter
from Ms. Serene Casey O'/Connor.

This office has initiated a Reconnaissance study of the
shoreline ercosion problem of Misquamicut Beach in Westerly. The
town requested the study by letter of December 12, 1992, At
subsegquent meetings, the Town indicated an interest in having
Winnapaug Pond dredged and the sand placed in Misquamicut Beach.
It is too early in our study to predict whether or not the Corps
can assist in this or any other beach improvement at the site.

We reviewed promotional material of the Prefabricated
Erosion Prevention (PEP) -~ Reef in June of 1993. The PEP - Reef
was partially put in place at Palm Beach, Florida in August 1992
and the assessments of its success were made 9 months later in
May 1993. Hurricane Andrew struck during the placement of the
units. According to¢ the promotional material, the PEP - Reef has
been very successful. We will continue to review material on
this-installation as that information becomes available. The PEP
- Reef will be among the alternative corrective measures that we
consider if the Westerly, Rhode Island study progresses beyond
the reconnaissance stage.

We at the New England Division received a request similar to
that of Ms. O’Connor last December from a group, the Siasconsett
Erosion Committee (SEC) in Nantucket, Massachusetts. Their
concern is a 3 mile long beach facing the open ccean. SEC.
requested information on a product sold under the name
Beachsaver, a prefabricated interlocking concrete breakwater. We
passed the brochures that SEC enclosed along to the Corps’
Coastal Engineering Research Center (CERC) in Vicksburg,
Mississippi.

CERC noted that they have not conducted research on the
specific technique and they do not maintain any official guidance
on the various commercial products available for shoreline
stabilization purposes. The New England Division has no
experience with precast concrete breakwaters.
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Ms., O’Connor is correct in her statement that any
organization desiring £o put in the type of structures she
suggests would require a Corps of Engineers permit. Mr. William
Lawless (617) 647-8057 can explaln the procedure for securing a

Corps pernmit.

Please don’t hesitate to call me on (617) 647-8220 or Mr.
John T. Smith, (617) 647-8528, who is overseeing this study, if

you require more information.

Copy Furnished:
Honorable John H. Chafee
United States Senator
301 pPastore Building
Providence, R.I. 02903

cc:
Mr. Pronovost, 114N
Mr. Smith, 114sS

X0, 100

Plng. Dir. Files, 114N
Reading Files

CDB Files, 1148

Sincerely,

Brink P. Miller
Colonel, Corps of Engineers
Division Engineer



August 12, 1993

Planning Directorate
Impact Analysis Division

Mr. Grover Fugate, Executive Director

Rhode Island Coastal Rescurces Management Council

Oliver Stedham Goverrment Center -
Tower Hill Road

Wakefield, Rhode Island 02879

Dear Mr. Fugate:

The U.S. Army Corps of Erngineers is conducting a Section 103 sttxiy for
icart Beach in Westerly, Rhode Island. In order to optain grain size
data for this study, boring explorations of Winnapaug Pond are scheduled for
the week of August 30, 1993. The drilling program will consist of six
borings conducted from a 320 square foot float to a depth of 15 feet below
the ground surface. Three days will be required for drilling, and
approximately one day each for mobilization and demcbilization.

The purpcse of this letter is to notify your office of the proposed
drilling work. Please inform Ms. Catherine Demos at (617) 647-8231 or Ms.
Rose Schmidt at (617) 647-8345 if there are any requirements by your office
or others to perform this work. Your immediate response is appreciated.

Sincerely,

Joseph L. Ignazio
Director of Planning

oe: Ms. Dencs
Ms. Scimidt
Mr. Iarsen (-
Mr. Hubbard
12D Files



COASTAL RESOURCES MANAGEMENT COUNCIL
Oliver H. Stedman Government Center

4808 Tower Hill Road

Wakefleld, R.I. 0287%-1900

{401) 277-2476

Mr. Joseph Ignazio August 13, 1993
Department of the Army

New England Division, Corps of Engineers

Pianning Directorate

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Mr, Ignazio;

The Coastal Resources Management Council appreciates being made aware of the Corps
plans to conduct sediment sampling in Winnapaug Pond, the week of August 30th, 1993. We
are in full concurrence with the objectives of this preliminary field inspection, and have no
objection this activity conducted within our jurisdiction. If we can be of assistance in any way,
please feel free to contact us here in Wakefield.

Sincerely,

Grover J. Fugieﬁ%%t& Director

Coastal Resources Management Council

GJF/dld



August 13, 1993

Planning Directorate
Impact Analysis Division -

Mr. Thomas Bigford

NOAA - Fisheries

One Blackburn Drive

Gloucester, Massachusetts 01930

Dear Mr. Bigford:

The U.S. Army Corps of Ergineers is conducting a reconnaissance Section
103, Beach Erosion Control study, for Misquimicut Beach in Westerly, Rhode
Islard. The study area includes approximately 3.25 miles of beachfront
between the Weckapaug Breechway on the east and little Maschaug Pond on the
west. A recommended plan may however, encampass only a portion or portions
of the study area. Please find enclosed a location map.

The following alternatives will be evaluated for the study area. They
include: beachfill, beachfill with dike at western project limit that will
toe into high ground, beachfill with groins, beachfill with a dike (as
mentioned) and groins, revetment and beachfill, revetment and beachfill with
a dike, revetment and beachfill with groins, revetment and beachfill with a
dike and groins, a breakwater feeder berm or an artificial reef. Winnapaug
Pond, a saltwater pond located behind Misquimicut Beach, is a potential
source for beachfill material. Additional sources of beachfill will also be
investigated.

A site visit is scheduled for September 1, 1993 at 2:00 p.m. at the
imicut State Beach parking lot. A description of the proposed project
will be presented. This will provide an opportunity for comment and exchange
of information on the project. -

It is requested that comments on the proposed project be submitted in
writing by September 7th pursuant to the Fish and Wildlife Coordination Act,
as amended, and to request a list of endangered and threatened spec:.-.eﬁ for
the project area, pursuant to the Sect:.on 7(c) of the E:rxiangered Species Act

of 1973, as amended.
Agencies unable to send a representative to the site visit should call

Ms. Cathy Demos at (617) 647-8231. Any other comments or questions can also

Sincerely,
Joseph L. Ignazio -
Director of Planning

cc: Ms, Demos, Mr. larsen, Mr. Hubbard, IAD Files
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August 13, 1993

Planning Directorate .
Impact Analysis Division -

Mr. Gordon Beckett, Supervisor
Fish and Wildlife Service

400 Ralph Pill Building

22 Bridge Street

Concord, New Hampshire 03301-4501

Dear Mr. Beckett:

The U.S. Army Corps of Engineers is comducting a reconnaissance Section
103, Beach Erosion Control study, for Misquimicut Beach in Westerly, Rhode
Island. The study area includes approximately 3.25 miles of beachfront
between the Weekapaug Breechway on the east and little Maschaug Pond on the
west. A recamended plan may however, encompass only a portion or portions
of the study area. Please find enclosed a location map.

The following alternatives will be evaluated for the study area. They
include: beachfill, beachfill with dike at western project limit that will
toe into high graad, beachfill with groins, beachfill with a dike (as
mentioned) and groins, revetment and beachfill, revetment and beachfill with
a dike, revetment and beachfill with groins, revetment and beachfill with a
dike and groins, a breakwater feeder berm or an artificial reef. Winnapaug
Pond, a saltwater pond located behind Misquimicut Beach, is a potential
source for beachfill material. Additional sources of beachfill will also be
investigated.

A site visit is scheduled for September 1, 1993 at 2:00 p.m. at the
Misquimicut State Beach parking lot. A description of the proposed project
will be presented. This will provide an opportunity for coment and exchange
of information on the project.

It is requested that comments on the proposed project be submitted in
writing by September 7th pursuant to the Fish and Wildlife Coordination Act,
as amended, and to request a list of endangered and threatened species for
the pmject area, pursuant to the Section 7(c) of the Endargered Species Act
of 1973, as amended.

Agencies unable to send a representative to the site visit should call
Ms. Cathy Demos at (617) 647-8231. Any cother camments or questions can also

- be addressed to Ms. Demos.

Sincerely, '

Joseph L. Ignazio
Director of Planning
cc: Ms. Demos, Mr. larsen, Mr. Hubbard, IAD Files
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August 13, 1993

Planning Directorate
Impact Analysis Division

a
Dear n ¢

The U.S. Army Corps of Engineers is conducting a reconnaissance Section
103, Beach Ervsion Control study, for Misgquimicut Beach in Westerly, Rhode
Island. The study area includes approximately 3.25 miles of beachfront
between the Weekapaug Breechway on the east and little Maschaug Pond on the
west., A recommended plan may however, encompass only a portion or portions
of the study area. Please find enclosed a location map.

The following alternatives will be evaluated for the study area. They
include: beachfill, beachfill with dike at western project limit that will
toe into high grourd, beachfill with groins, beachfill with a dike (as
mentioned) and groins, revetment and beachfill, revetment and beachfill with
a dike, revetment and beachfill with groins, revetment and beachfill with a
dike and groins, a breakwater feeder berm or an artificial reef. Winnapaug
Pord, a saltwater pond located behind Misguimicut Beach, is a potential
source for beachfill material. Additicnal sources of beachfill will also be
investigated.

A site visit is scheduled for September 1, 1993 at 2:00 p.m. at the
Misquimicut State Beach parking lot. A description of the proposed project
will be presented. This will provide an opportunity for coment and exchange
of information on the project.

It is requested that coments on the proposed project be submitted in
writing by September 7th.

Agencies unable to send a representative to the site visit should call
Ms. Cathy Demos at (617) 647-8231. Any other comments or questions can also
be addressed to Ms. Demos.

Sincerely,

Joseph L. Ignazio
Director of Planning

Same letter sent to: See Attached Sheet

cc: Ms. Demos
Mr. larsen
Mr. Hubbard

IAD Files
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SAME LETTER SENT TO:

Planning Zone Office
45 Broad Street
Westerly, Rhode Islamd 02891

¥s. Domna Giordano

Acting Town Manager

4% Brvad Strest

Westerly, Rhode Islard 02891

‘Mr, Thamas Bigford

NQAA - Fisheries

One Blackbxm Drive

Gloucester, Massachusetts 01930

Mr. Gordon E. Beckett, Supervisor
Fish and Wildlife Service

400 Ralph Pill Building

22 Bridge Street

Concord, New Hampshire 03301-4901

Mr. Douglas Thampson

Chief, Wetlands Protection Section
U.S. Ervirormmental Protection Agency
J. F. Kennedy Federal Building
Boston, Massachusetts 02203-2211

Mr. Daniel Varin, Associate Director
Division of Flanning

Department of Administration

One Capitol Hill

Frovidence, Rhode Island 02908-5370

Ms. Janet Keller

Office of Enwirommental Coordination
Department of Ervironmental Manageméent
83 Park Strest

FProvidence, Rhode Island 02903

Mr. Grover J. Fugate, Executive Director
Coastal Resources Management Council

" Oliver H. Stedman Goverrment Center
Tower Hill Road
Wakefield, Rhode Island 02879

Mr. Biward Szymanski, Chief,

Division of Water Resources )
Department of Environmental Management
291 Prumenade Street
Providence, Rhode Island 02908
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Mr. James T. Beattie, Chief,

Division of Coastal Resources
Department of Bwvirommental Management.
22 Hayes Street
Providence, Rhode Island 02908

Mr. Rick Enser, Coordinator

Natural Heritage Program

Division of Planning and Development

RI Department of Erwvircmental Management
22 Hayes Street

Providence, Rhode Island 02903
 Mr, John A. Stolgitis, Chief,

Division of Fish and Wildlife
Department of Envircmmental Management
Goverrment Center
4808 Tower Hill Road
wakefield, Rhode Island 02879-22078

Bradford Fire Departnent
ATIN: Mr. Robert Sullivan

117 Westerly Bradford Road
Bradford, Fhode Island 02808

Dunns Corners Fire Department
ATIN: Mr. Richard Champlin
RR#3 Box 482

Dunns Corners

Westerly, Rhode Island 02891

Misquamicut Fire Department
ATIN: Peter Kaschuluk
Crandall Averme

Westerly, Rhode Island 02891

Watch Hill Fire Department
ATIN: Carl A, Greene

Glen Way

Watch Hill, Rhode Island 02891

Westerly FiréDepart:ment
ATTN: Joseph Misto

. 6 Highlard Averne

Westerly, Rhode Island 02891

Weskapaug Fire Department :
Wauwalocom Drive
Westerly, Rhode Island . 02891



Misquamicut Businessmen's Associatien
¢/o Thamas Quattromani

149 Atlantic Averme

Westerly, Rhode Island 02891

Salt Pond Watchers of Fhode Island
Ellen Gorman, Executive Director
49 surfside Avemie

Charlestown, Fhode Island 02813

Save Our Shores

c/o Carol Mitchell

10 Bayview Drive

. Westerly, Rhode Island 02891

Weekapaug Beach Association
c/o Ted Nelsan
Knowles Averue
Westerly, Rhode Island 02891

Westerly Residents for Thoughtful Development
c/o Hatsy Kniffin-Moore

5 Sunset Averme

Westerly, Rhode Island 028951



STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

Department of Administration
DIVISION OF PLANNING -
One Capitol Hill

" Providence, RI 02908-5870
September 3, 1993

Mr. Joseph L. Ignazio
Director of Planning
Department of the Army
New England Division
Corps of Engineers

424 Trapelo Road
Waltham, MA 02254-9149

Dear Mr. Ignazio:

Victor Parmentier of the Division of Planning staff attended
the Corps' briefing session on the Section 103--Beach Erosion
Control--study which was held at Misquamicut State Beach in
Westerly, Rhode Island.

We realize that a diversity of environmental concerns need to
be addressed in conjunction with the various alternatives which
will be considered. Although somewhat indirectly related from the
point of view of environmental concerns, as the state coordinating
agency for the National Flood Insurance Program, we are interested
in the impacts of this project con the floodplains in this area.
The major concern of many in attendance at the session appeared to
be a solution to the beach erosion problem. As I am sure you are
aware, the life expectancy of any project is difficult, if not
impossible, to predict. Consequently, our concern is that any
structural measures undertaken could convey a false sense of
security which will result in development that does not taken into
consideration the possible reversion of this area to its present.
condition.

Thank you for providing us with the opportunity to attend the
briefing session, and I would appreciate being kept apprised of the
status of this project. If we can be of any assistance, please
contact me at your convenience.

Yours very truly, ’
. P P \ ,

Daniel W. Varin
Associate Director

DWVscac



Planning Directorate
Plan Formulation Division

?SEf’ 7993
Ms. Nancy Hess
Town Planner
45 Broad Street
Westerly, Rhode Island 02891

Dear Ms. Hess:

The Corps of Engineers, at the request of the Town of
Westerly, has initiated a Reccnnaissance study to be conducted
under Section 103 of the River and Harbor Act of 1962, The study
will address storm damages, flooding and coastal erosion in the
area of Misquamicut Beach.

Engineers of my staff would like to brief the Town Council
of Westerly on the progress of our Reconnaissance study. Would
you please arrange a meeting with the council in September that
will allow them the opportunity to de so? If you have any

questions, please contact the study manager Mr. David Larsen, at
(617) 647-8113. ,

Sincerely,

Brink P. Miller
Colonel, Corps of Engineers
Division Engineer

cc:
Mr. Larsen, 1148
Mr. Smith, 1148
Mr. Pronovost, 114N
Plng. Dir. Files, 114N
X0, 100
Reading
CDB Files, 114S
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UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE
Habitat & Protected

Resources Division
Milford Laboratory
Milford, Connecticut 06460-6499

- September 10, 1993

Mr. Joseph L. Ignazio

Director of Planning

New England Division

Army Corps of Engineers

424 Trapelo Road

Waltham, Massachusetts 02254-9149

Dear Mr. Ignazio:

We have reviewed the information regarding the Beach Erosion
Control Study for Misquimicut Beach at Westerly, Rhode Island. The
use of Winnapaug Pond as a source of beach material, the nature of
the activities proposed for the ocean face erosion contrql and the
probable presence of leatherback sea turtles (Dermochelys coriicea)
protected under the Endangered Species Act (ESA) are all issues of
concern to the National Marine Fisheries Service. Additionally,
the use of a dike in the mix of potential options for beach erosion
control requires explanation.

The endangered leatherback sea turtle occupies coastal waters
of Rhode Island during the summer months, foraging for jellyfish.
Its presence in the project area engenders assessment under Section
7 of ESA.

Should you wish to discuss this matter please contact Colleen
Coogan at (508) 281-9291 or me at (203) 783-4200.

Michael Ludwig
Fishery Biologist




United States Department of the Interior

FISH AND WILDLIFE SERVICE
New England Field Offices
" 400 Ralph Pill Marketplace
22 Bridge Street, Unit #1
Concord, New Hampshire 03301-4501 N

Joseph L. Ignazio t September 10, 1593
Planning Directorate :

Army Corps of Engineers ’

424 Trapelo Road ‘

Waltham, Massachusetts 02254—9149

ATIN: Impact Analysis Division
Dear Mr. Ignazio:

This responds to your letter dated August 13, 1993 requesting information on
the presence of Federally listed and proposed endangered or threatened
species in relation to the proposed reconnaissance Section 103, Beach
Erosion Control study for Misguimicut Beach in Westerly, Rhode Island. The
following comments are also provided in accordance with the Fish amxd
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et sed.).

The most significant natural rescurce in this area is Winnapaug Pond. This
area provides important habitat for many species of coastal fish ard
wildlife. It has been identified as winter flounder spawning and wintering
habitat, fall and spring migratory waterfowl and shorebird habitat, ard is
the northern limit for Gadwall (Anas streépara).

Based on information currently avajilable to us, the Federally listed
threatened Atlantic coast piping plover (Charadrius melodus) is known to
nest on the outer beach of Maschaug Pond and Little Maschaug Pord, at the
western end of the study area. No other Federally listed or proposed
threatened and endangered species under the jurisdiction of the U.S. Fish
and Wildlife Service are known to occur in the project area, with the
exception of occasional transient endangered bald eagles (Haliaeetus
leucocephalus) or peregrme falcons (Falco peregrinus anatum). However, a
candidate Categcry 2' and state listed endangered plant, the Northern
blazing star, is found in the proposed project area. The seaside sparrow
(Ammospiza maritima), a State Species of Concern, is known to hreed in this
area. We suggest that you contact Chris Raithel, Division of Fish and
Wildlife, Box 218, W. Kingston, RI 02892, 401-789~0281 for information on
the piping plover and Rick Enser of the Rhode Island Natural Heritage
Program at 83 Park St., Providence, RI 02903, telephone 401/277-2776, for
information on state listed species that may be present.

! Information is available which indicates that proposing to list as
endangered or threatened is possibly appropriate but for which conclusive
. data are not currently available to support propesed rules.
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It is unclear from the information provided in the letter what specific

alternatives will be recommended. Without more detailed information, it is
not possible to determine the impacts to fish and wildlife rescurces from
ﬂuspmject 'naestlﬁy&mlde\raluateafullspectrmofalternatlv&sfor
the project and provide an extensive discussion of the various alternmatives

“and their enviromental impacts. In most cases, the Service favors

nonstructural versus structural altermatives. Dredging in the Winnapaug
Pond should be avoided, unless itcanbesl‘mtomoveorrostore
habitat. The Service will make more detailed camments upon receiving a copy
of the reconnaissance Section 103, Beach Erosion Control Study.

Changes to the beach fronting Maschaug Pond or Little Maschaug Pond
resulting from any of the proposed alternatives may adversely affect nesting
piping plover habitat. Alternatives including the construction of groins
ard dikes should carefully consider how these structures impact nearby
beaches.

A list of Federally designated endangered and threatened species in Rhode
Island is included for your information. . Thank you for your cooperation and
please contact Susi von Oettingen of this office on endangered species
issues at (603) 225-1411; on issues concerning the Fish and Wildlife
Coordination Act, please contact Gregory Mannesto of cur Rhode Island Field
Office at 401-364-9124,

Sincerely yours,

Ao 5 Gkt

Gordon E. Becketl
Supervisor
New England Field Offices

Inclosure
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Common Name

FISHES:
Sturgecn, shortnosex

REPTILES: _
Turtle, green*

Turtle, hawksbill*

Turtle, leatherback*
Turtle, loggerhead*
Turtle, Atlantic ridley*

BIRDS: -
Eagle, bald
Falcon, American peregrine

Falcon, Arctic peregrine
Plover, Piping
Foseate Tern

MAMMALS:

Whale, blue*
Whale, finback*
¥hale, humpback#*
Whale, right*
Whale, sei*
Whale, sperm*

MOLIUSKS:
NCNE

INSECTS:

Beetle, American burying

Beetle, northeastern beach
tiger -

Beetle, Puritan tiger

FIANTS:
- Small Whorled Pogonia

Gerardia, Sandplain

IN RHODE ISLAND

Acipenser. brevirostrum

Chelonia mydas
Eretmochelys imbricata

Dermochelys coriacea
Caretta caretta

lepidochelys kempii

Haliaeetus leucocephalus
Falco peregrinus anatum

Falco peregrimis tundrius
Charadrius melodus
Sterna dougallii douggll-ii

Balaencptera misculus
Balaenoptera physalus
Megaptera novaeangliae
Eubalaena spp. (all species)
Balaenoptera borealis
Physeter catodon

Nicrophorus americamis
Cicindela dorsalis dorsalis

Cicindela puritana

Isotria medeocloides

Admlimug acuta

Status

Distrilkution

HRE W 3

3 3 =] 1 o

HidE e

E

E

Atlantic coastal waters
and rivers

Oceanic straggler in
southern New England
Oceanic straggler in
southern New England
Oceanic sunmer resident
Oceanic summer resident
Oceanic sumer resident

Entire state, occasional
No current nesting; entire
state-migratory

No nesting; entire state-
migratory

Atlantic coast, Washington
and Newport Counties
Atlantic coast

Oceanic
Oceanic
Oceanic
Oceanic
Oceanic
Oceanic

Washington
Washington, probably
extirpated
BExtirpated

Providence, Kent
Counties
Washington

* Except for sea turtle nesting habitat, principal responsibility for these species
is vested with the National Marine Fisheries Service

Rev. 11-12-5_!;



STATE OF RHODE ISLAND AND PROVIDENCE PLANTATIONS

COASTAL RESOURCES MANAGEMENT COUNCIL -
_ Oliver H. Stedman Government Center
- 4808 Tower Hill Road
’ Wakefleld, R.I. 02879-1900
(4C1} 277-2476

Department of the Army

New England Division, Corps of Engineers

Mr. Joseph Ignazio, Director of Planning

Impact Analysis Division September 10, 1993
424 Trapelo Road

Waltham, MA 02254-9149

Dear Mr. Ignazio;

The Coastal Resources Management Council (CRMC) appreciated the invitation to the
Army Corps preliminary assessment meeting for Misquamicutt Beach, on September the 1,
1993. At this time, it would appear that a number of projects are under consideration by the
Corps. We realize that both flooding and storm damage concerns need to be addressed, but as
managers of the State’s coastal resources, we have concerns regarding how this is approached.

First, let me say that coordination with the Town of Westerly is imperative for the
rectification of the flooding problems. Currently, the town drainage system collects the water
that pools in the low-lying neighborhood at the western end of the study area, and channels it
towards Winnapaug Pond. Clogging and insufficient operation of this system, coupled by the
storm overwash and heavy rains, caused the Town to conduct unpermitted work to alleviate the
flooding situation. As a result, the Town is currently under a consent agreement with the
CRMC, to provide a new drainage design for an ocean outfall, that will ultimately replace the
outdated, and overloaded pond discharge system. This outfall system may involve pumping
stations, and redirection of flow to the western end of Atlantic Avenue. Any efforts by the
Corps to improve flooding and drainage would not work in isolation from the existing plans of
the Town of Westerly. In addition, the proposed dike system at the westemn end of the study
area should also be designed and considered in conjunction with the Town’s drainage project,
to ensure that the project accomplishes the goal of rectifying flooding and drainage inadequacies.
The dike would most likely need to tie in to the dune or shore at or near where an ocean outfall
pipe might be.

For your information, the golf course that lies just north of Little Mashaug Pond, is also
attempting to correct flooding problems of its own, and is expected to propose some sort of
project shortly. Should a dike be considered an appropriate solution to halt the storm washover
that enters into this neighborhood through Little Mashaug Pond, the CRMC will review the
construction details at the appropriate time.



Massive beachfill is our preferred option for the length of Misquamicutt Beach, so that
the barrier beach can retain its natural appearance and function. In fact, under our current
policies, structural shoreline protection is prohibited. Therefore, unless strong justification can
be provided for the selection of revetments, seawalls, riprap, or any other hardened structure
along the length of the beachface, it is strongly discouraged at this time. The merit of placing
a series of groins or jetties is also strongly questioned, due to the decreased recreational effects,
and the potential to damage other beach areas along the South Shore, such as Green Hill and
Matunick Beach, which can ill afford sand loss, We are of the opinion that beachfill is needed
to widen the beachface, and to raise the height of the overall beach profile. However, we will
require that where such a project benefits private property, a public access easement or right-of-
way agreement is stipulated as a condition of the project. This will be a high priority for CRMC
and the State as we review the public benefits and merits of this project.

The CRMC is not in opposition to the use of Winnapaug Pond as a sediment source. In -
addition to the sediment sampling of the pond, I suggest you review the material Art Ganz,
Senior Shelifish Biologist, has provided. If a habitat restoration project for the pond can be
coordinated with Corps removal of sediment, the CRMC would encourage and assist these
efforts. The local Salt Ponds Coalition, The Sounds Conservancy, and RI Department of
Environmental Management’s D1v1s1on of Fish, Wildlife, aaand Estuarine Resources, may ail
assist towards this end.

I appreciate the opportunity to comment on some of the potential methods to facilitate this
project. Let me assure you that the CRMC will assist you in any way possible, as this study,
and hopefully this project, proceeds. If you have any questions regarding our comments, please
call me, or Donna Doyle, at 401-277-2476.

Sincerely,

Ll Ao
Grover J. Fugdte utive Director

Coastal Resources Management Council

GIF/did



COASTAL RESOURCES MANAGEMENT COUNCIL -
Oliver H. Stedman Government Center

4808 Tower Hill Road

Wakefield, R.I. 02879-1900

{401) 277-2476

September 13, 1993
Mr. Joseph Ignazio, Director
Planning Directorate
.Army Corps of Engineers New England Division
424 Trapelo Road
Waltham, MA 02254-9149

Dear Mr. Ignazio;

You and appropriate members of your staff are cordially invited to a small informational
meeting on September 24th at 10 a,m. in the Challenger Room at the Bay Campus’s Pell
Library, to assist the Army Corps of Engineers in their reconnaisance study on Misquamicut.
The Coastal Resources Management Council is organizing this informational meeting to increase
the flow of input from individuals and organizations who can assist the Army Corps in the early
decision-making stages of this project. The reconnaisance study is evaluating the drainage,
flooding, erosion, and storm damage problems that occur along Atlantic Avenue. Please bring
any pertinent information with you, be prompt, and come ready to comment. Thank you in
advance for your interest and participation.

Smcercly,

Grover J. Fugje Executive Director
Coastal Resources Management Council

GJF/dld



Town of Westerly, R. L.

CONSERVATION COMMISSION

- September 21, 1993

Mr. Joseph L. Ignazio
Director of Planning
Department of the Army
New England Division Corps of Engineers
424 Trapeloe Road
Waltham, Massachusetts 02254-9149

Dear Mr. Ignazio:

This lTetter is in response to the request for comments regarding the proposed
project for beach erosion control at Misquamicut Beach in Westerly, Rhode
Island, The comments below were developed at the regular monthly meeting of
the Westerly Conservation Commission, September 21st. Although the comments
were requested by September 7th in your letter to various agencies (August 31,
1993), Ms. Cathy Demos verbally extended this date (ASAP) at the September 1st
meeting at Misquamicut.

At this time we can not be very specific on each of the alternatives being
evaluated due to their lack of detail. The following information, concerns,
questions, etc. are offered so that the process will not overlook items we
feel are important.

1. Limited reconstruction of the beach may be beneficial using dredged
© material from the adjacent pond as long as contaminants that may be in
place are not released to the environment.

2. Any tidal gates installed at the breachway should not interfere with
existing boating and recreational fishing and should not create adverse
effects on the pond's fishery.

3. In general the RI CRMC prohibits the installation of hard structure for
good reason. In your evaluation of the use of these types of structures,
the effects of deflected energy to areas adjacent to the study area
should be considered.

4, Some of the hard structure proposed would 1imit and even eliminate
Tateral access along the beach front that the public currently enjoys and
is granted by law. To take away this privilege is to significantly
reduce the quality of life of persons using this prime natural resource,



Town of Westerly, R. 1.

CONSERVATION COMMISSION

Page 2

5. The dike mentioned at the western extremity again should not limit public
access that currently exists.

6. The project engineer, Dave Larson, discussed plans to widen the beach.
To what extent is unknown, We are aware that there is a natural rock
reef parallel to shore a short distance offshore (100 yards X). This
reef likely harbors marine life which in turn attracts gamefish helping
to make this area a prime recreational fishing area,

7. The artificial reef concept seems risky and unproved for this location.
The public travels to this area to enjoy the natural wave action for
swimming, surfing, boogie boarding and surf boarding. These activities
may be curtailed thereby adversely affecting the public's enjoyment and
businesses relying on their patronage.

The undersigned and two other commission members attended the September 1st
briefing. It was apparent the Corps' personnel were not familiar with the
area and did not have all the information needed to factor in all the public's
needs and concerns, It is disturbing to find your study in following federal
guidelines does not account for recreational values. We feel this is very
important to the town's quality of life as well as impacts to the local
economy. The public using this beach area supports various businesses, e.g.
fisher persons support tackle/bait businesses, motels, restaurants, stores,
gascline stations, etc. This should be factored into your cost/benefit ratio.

We are ready to assist the effort to properly protect this natural resource.
Please utilize the considerable knowledge that exists with our Conservation
Commission members. We look forward to working with you,

Very truly yours,

¢

Joseph H. Dawson
Chairman,
Westerly Conservation Comm1ssion

c/0 Westerly Town Hall
45 Broad Street
Westerly, R.I. 02891

xc: Town Council, Attn: R. Comolli, Chairman
Town Manager
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UNIVERSITY OF
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|

Email:grilli @mistral.oce.uri.edu
tel.: (401) 792-6636

September 29, 1993

Mr. David Larsen

US Army Corps of Engineers
New England Division

424 Trapelo Rd.

Waltham, MA 02254-9149

Dear Mr. Larsen :

It was a pleasure meeting you and your colleagues at URI last Friday.

The problem of protecting the Misquamicut area from further beach erosion and flood-
ing is a very challenging one. As it is always the case in coastal engineering, no simple
standard solution can be readily applied but a site specific combination of protection and
mitigation methods must be designed, considering many technical, environmental, and eco-
nomical constraints.

As Dr. Spaulding and I mentioned it during the meeting, the Ocean Engineering
Department has considerable combined expertise in the areas of work required for the project.
‘In the very important aspects of environmental forcing from ocean waves, and tida! and wind
driven currents, we can set up existing hydrodynamic models for the area and gather and
analyze field data for mode! calibration. We can also study, through modeling, theories,
and field measurements (in collaboration with J. Boothroyd from the Geology Department),
important aspects of sediment transport and beach erosion in connection with the beach
fill and renourishment projects. Structural solutions can also be studied and their impact
simulated in the models. Finally, the department has a world class Marine Geomechanics
Laboratory, under the direction of Dr. A, Silva, whose expertise can help for both field coring
and dredging studies, and for studying geotechnical aspects of structural solutions,

As we discussed after the meeting, the Ocean Engineering Department is very interested
in taking an active part in this project. Funds from the State of Rhode Island or from other

The University of

Rhode Istand is an
affirmative action and
equal opportunity employer.

COLLEGE OF ENGINEERING, DEPARTMENT OF OCEAN ENGINEERING
Narragansett Bay Campus, Narragansett, Rhode Island 02882-1197
Phone: 401-792-6139 Fax: 401.792-6837



tained to support OE’s involvement in the project,
d justification for the Corps to get involved.

of this project.

sources in the State could probably be ob
which could thus give a further incentive an

We are looking forward to hearing more from you about the development

Sincerely,

Stéphan Grilli
Associate Professor

ce: T. Boothroyd, Geology; V. Lee, CRC: M.L. Spaulding and A. Silva, OE
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8 %, National Oceanic and Atmospheric Administration
* . NATIONAL MARINE FISHERIES SERVICE
NORTHEAST REGION
%&% aﬂf One Biackburn Drive
Gloucester, MA 01830
0cT |2 1993 -

Mr. Joseph L. Ignazio
Director of Planning
New England Division
Army Corps of Engineers
424 Trapelo Road
Waltham, MA 02254-9149

Dear Mr. Ignazio:

In response to discussions with Ms. Demos of your staff, Ms,
Colleen Coogan, of my staff, has reviewed the Beach Erosion
Control Study for Misquimicut Beach in Westerly, Rhode Island.

We have determined that, dependant on final plans, the project is
not likely to adversely affect endangered or threatened species
that may be present in the project area. Further consultation
pursuant to Section 7 of the Endangered Species Act may be
necessary, however, if the results of further study identifies
sand from offshore borrow areas as the preferred source for beach
£fill material. Use of hopper dredges during warm water periods
(June through November) may lethally take sea turtles that
seasonally occur in Block Island Sound, offshore of Misquimicut
Beach.

Notification of the potential occurrence of the endangered
leatherback sea turtle (Dermochelys coriacea) in the project area
was forwarded to you by our Milford, Connecticut staff in a
letter dated September 10, 1993. Additional listed species that
may transit through the Block Island Sound during summer months
include endangered Kemp's ridley (lLepidochelys kempi), green
(Chelonia mydas), and threatened loggerhead (Caretta caretta) sea
turtles. These turtles are benthic feeders and are especially
susceptible to the hopper dredge's quick moving dredge head.
Leatherbacks, which forage primarily on jellyfish throughout the
water column, are not often adversely affected by hopper dredges.

Alternatives evaluated in the study, according to your August 13,
1993 letter, include acguisition of sand from a saltwater pond
behind the beach as well as construction of a revetment, groin,
dike, and/or breakwater. These activities are not likely to
adversely affect leatherbacks or any other listed species of sea
turtles.

Ms. Demos has indicated that preliminary study results show the
saltwater pond may not be a suitable source for beach fill
material, therefore, offshore borrow areas may be considered as
alternate sources. As discussed above and in the attached report




areas where sea turtles occur can lethally take turtles by
entrainment in the draghead. 1If a hopper dredge is to be used in
Block Island Sound between June and November, a formal Section 7
consultation would be required. Use of a clamshell dredge during
that period, or dredging from December through May would preclude
adverse affects to listed species and eliminate the need for a
formal consultation pursuant to Section 7 of the Endangered
Species Act.

In addition to our responsibilities under the Endangered Species
Act, NMFS is concerned about affects to all living marine
resources. Our Habitat Conservation staff has expressed a need
for additional information regarding the specific actions being
considered, especially the possibility of dike construction. The
potential for affecting wetlands and submerged aquatic vegetation
in areas such as Little Maschaug Pond are of partlcular concern.
As a result of these concerns, we would appreciate continued
updates on the recommendations resulting from the on-going Beach
Erosion Control study at Misquimicut Beach.

In summary, if final project plans do not include dredging of
borrow areas in the Block Island Sound by hopper dredge in warm
water months (June through November), the Misquimicut Beach
Erosion project is not likely to adversely affect listed species
and no further consultation is needed pursuant to Section 7 of
the Endangered Species Act. However, review of the results of
the Misquimicut study may result in additional recommendations
from NMFS staff regarding other living marine resources. Please
call Colleen Cocgan (508 281~9291) if you have any guestions
regarding the ESA consultation process, or Michael Ludwig (203
783-4200) for discussion regarding impacts to living marine
resources.

Sincerely

Cdinca 352

Richard B. Roe
Regional Director

Attachment



cc: Ludwig
Demos, COE
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October 28, 1993

Plamnming Directorate
Impact Analysis Division

Edward F. Sanderson - Executive Director
Rhode Islard Historic Preservation Commission
150 Benefit Street

Providence, Rhode Island 02503

Dear Mr., Sanderson:

The U.S. Army Corps of Engineers, New England Division, is conducting a
Reconnaissance Investigation for a Section 103 Beach Frosion Control Study at
Misquamicut Beach in Westerly, Rhode Island (see Stidy Area map). The study
area includes approximately 3.25 miles of beachfront between the Weekapaug
Breachway on the east and Little Maschauy Pond on the west. We are providing
this information as background in the event this project proceeds to a
further stage of plamning and would appreciate your initial comments,

The area of Misquamicut Beach between Winnapaug and Little Maschaug Pords
and between the Shore Road and the beach has been subject to periodic coastal
flooding from Long Island Sound by way of Little Maschaug Pond on the west
ard the Weekapawg Breachway on the east. The following alternatives have
been proposed: (i) the raising of homes affected by the flooding:;

(ii) placing a wall or dike east of Little Maschaug Pond together with a wall
or dike west of Winnapaug Pord, (iii) the combination of the wall or dike
east of Little Maschauy Pond with a tide gate structure at the gy
Breach. Each of these alternatives would be cambined with the placement of
beachfill along Mnsquamcut Beach. Winnapaug Pond, a saltwater pond located
behind Misquamicut Beach, is a potential scurve for beachfill material.
Additional sources of beachfill , both offshore and upland are also being
investigated,

A check of the Historical Resources of Westerly, Rhode Island provided by
your office indicates that the Misquamicut Historic District is located
within the proposed project area. This district is a sumer resort camposed.
of primarily small early to mid-20th Century summer oottages in a densely
populated area between the Shore Road and Block Island Sourd argd at the west
end of Winnapaug Pond (Rhode Island Historical Preservation Commission
1978:29). The raising of hames in this area could affect significant .
historic resocurces. However, the exact muber of homes affected and subject
to raising has yet to be determined. We feel that the cther proposed
non-structural (beachfill) and structural alternatives (wall, dike, or gate
structure) shwldhavemeffectuponanystxucmr%timtmakeupthls
historic district or any other cultural resources in the area as their
placement would be limited to previcusly disturbed areas. Socurces for
beachfill, when selected, would have to be evaluated for historic or

archaeoclogical potential.



This is a preliminary jinvestigation. If this project proceeds to a
further stage in the planning process, then a detailed plan will be
selected. At that time, the final plan will be evaluated for its effect upon
historic properties and we will request your formal comments to satisfy
Section 106 of the National Historic Preservation Act of 1966, as amerded.
If you have any questions, please contact Mr. Marc Paiva, Project
Archaeologist, of the Impact Analysis Division at (617) 647-8796.

Sincerely,

Joseph L. Ignazio
Director of Plamning

Enclosure
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HISTORICAL PRESERVATION COMMISSION
Qld State House

150 Benefit Street

Providence, Rhode Island 02903

401-277-2678 + FAX 401-277-2968 « TDD 401-277-3700

November 17, 1993

Mr. Joseph L. Ignazio
Director of Planning

Impact Analysis Division

New England Division

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham, MA 02254-9149

Re: Misquamicut Beach Erosion Control Study
Westerly

Dear Mr. Ignazio:

The Rhode Island Historical Preservation Commission has
received and reviewed the information you have provided
our staff on the above-referenced project. Based upon
a cross-reference between the information you have
provided and our files, we note one historic resource
that has not been previously mentioned, the Weekapaug
Bridge. This stone-faced concrete bridge over the
Weekapaug Breachway has been determined eligible for
listing on the National Register Historic District.

The other known resource which you cite, the
Misquamicut Historic District, has received only a
preliminary assessment to date. More work would be
needed to determine its National Register eligibility.

wWith regard to the possible excavation of beachfill, we
agree that source areas for such fill would need to be
evaluated for historic and archaeological potential if
that alternative is pursued.

In our preliminary consideration on the project, we
find that there is to date insufficient information on
affected resources or project alternatives to form
opinions on the possible effects. We will need to
consult further with you as the project develops in
order to make informed determinations.
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Mr. Joseph L. Ignazio 2 : November 17, 1993

These comments are provided in accordance with Section
106 of the National Historic Preservation Act. If you
‘have any questions or comments, please contact Richard
E. Greenwcood, Project Review Coordinator for this
office.

Very truly yours,

ﬂdﬁtf% A2

BEdward F. Sanderson
Executive Director
beputy State Historic
Preservation Officer
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&Eﬁ Department of Environmental Management

DIVISION OF WATER RESQOURCES
291 Promenade Sireet

Providence, R.I. 02908 - 5767

(401) 277-3961

December 22, 1993

Mr. Joseph L. Ignazio, Director of Planning
Impact Analysis Division

U.S. Army Corps of Engineers

424 Trapglo Road -

Waltham, MA 02254-9149

Dear Mr. Ignazio:

I am writing in response to your letter to Louise Durfee dated October 18, 1993 concerning
Army Corps of Engineers’ (ACOE) study of flood protection along Misquamicut Beach in
Westerly, Rhode Island. As you are aware, the Division of Water Resources has been
involved in several meetings with the ACOE, Westerly officials and other permitting agencies
relating to the study. Due to comments made at these meetings, the ACOE has raised
concerns pertaining to Rhode Island’s position on the ability to issue a water quality
certification for a project which includes fill of waters/wetlands of the State.

As a general rule, projects which include fill of waters of the state are rarely approved since
they would constitute a permanent loss of existing uses, such as a fish and wildlife habitat,
However, there have been projects where limited fill materials have received water quality
certification with the approval of other appropriate agencies.

I encourage ACOE to fully pursue those alternatives that minimize impact to water quality
and existing uses. My staff would be happy to discuss specific alternatives in detail with the
ACOE. If you have any further questions or wish to meet to discuss this project, please do
not hesitate to contact me at (401)277-3961 or Carlene Newman at (401)277-6519.

Sincerely,

Alicia M. Good, P.E., Chief
Division of Water Resources
Department of Environmental Management

AMG/CBN

ce: Louise Durfee, Director

ACOEFILL.CBN
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